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THE SCIENCE OF BUSINESS. 





I is not a little curious that the nation which for nearly 
100 years has borne Napoleon’s sneer of being boutigquiere, 
and has regarded the epithet as a compliment rather than as 
a reproach, should now lie under the accnsation of being 
unbusinesslike. The complainants are not simply the 
minor prophets of the halfpenny press: they range down- 
wards from the deepest thinkers of the age and the most 
experienced men of affairs ; the defendants are not merely a 
merchant here and a manufacturer there : they comprise the 
whole community, even the central Government of the Empire. 
We indignantly deny that we are a nation of amateurs, 
but we admit it in many of our actions. A Secretary of 
State proposes to study on the spot one of the countries it 
is his duty to govern, and we are lost in admiration at the 
enterprise of the man; for it- seems only just to have 
occurred to us, after centuries of departmental and party 
control, that specialised knowledge is as desirable at 
Downing Street as it isin the counting house of a large 
company, 

In his opening address to the 149th seasion of the Society 
of Arts, Sir William Preece, chairman of Council, has 
recently preached from a text first given him, perhaps, by 
Lord Rosebery, who desires to see the Empire run on busi- 
ness lines, laying down the principle that there is a science 
of business as there isa scientific side to everything else ; and 
although by endeavouring to formulate the laws of that 
science in a brief discourse, whereas they demand presenta- 
tion in a lengthy treatise, Sir William has of necessity been too 
superficial in many matters, and too discursive throughout 
to do justice to his subject; he has, nevertheless, called 
attention to a most. important. matter, and has given us 
much food for thought. 

There is undoubtedly a science of business. Many of its 
laws have already been discovered by the processes of trial 
and error so beloved of the British race; but owing to the 
secrecy which is equally characteristic of our fellow country- 
men, few of these laws have been expressed in black and 
white, being left to be elaborated afresh by each man for 
himself as he gained experience, and being lost to the world 
when he no longer remained among us. The facts that a 
certain kind of business can (most probably) never exceed 
certain dimensions, that its gross profits are strictly limited, 
that its expenses must not be more than a fixed percentage 


- of the revenue, are patent to-all observers, and in well- 


managed businesses the laws are generally obeyed. 

But the fact that capital is only required in a business to 
carry it on, that capital cannot be watered and raised 
indefinitely during reconstruction and combination out of all 
proportion to the earning power of the business without 
eventually bringing the concern to ruin—recognition of this 
fact appears to be limited to the company promoter and the 
professional speculator ; for the private investor is never in 
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such a state of exaltation as when, during the boom in an 
industry (of which he usually understands nothing at all), 
he hastens to put his life’s savings into a company which is 
simply being beomed in order that the trained financier may 
unload himself at a profit. 

The science of the reserve fund, too; the relative advan- 
tages of internal and external insurance against special 
risks, such as that of fire; depreciation of buildings, plant, 
and machinery, not necessarily at the’ conventional rates, 
but at percentages more accurately representing the require- 
ments of the particular industry under consideration, and 
the doctrine of the scrap heap—all these are sketched by Sir 
William Preece. 

But there are other branches to the science of business, 
one of which, the science of the directorate, must not be 
overlooked. No business can hope to succeed unless it has 
business men—men who understand the science of buying 
and selling, and the science of financing—on its board ; but 
neither can a manufacturing business flourish unless its 
board also comprises highly skilled electricians, engineers, 
or chemists, according as its processes are electrical, engi- 
neering, or chemical. The technical men must not inter- 
fere unduly with the financial men, but must bow to their 
decisions on matters of pure trade and finance; but the 
financiers must be equally ready to lend an ear to the sug- 
gestions of their specialised advisers, and must be willing 
on occasion to forego immediate profit for the sake of future 
economies. 

We are fully in accord with Sir William Preece in‘think- 
ing that many of our business men require more instruction 
in the science of business, and that many of our large busi- 
nesses are not conducted on sufficiently business-like lines. 
Indeed, our argument that the boards of industrial com- 
panies frequently need an addition to their technical strength 
is in no way antagonistic to this; it points in the same 
direction. The more we know of any subject, the more 
deeply are we impressed with our own ignorance; and the 
more thoroughly a business man has studied the exact side 
of business, the more does he realise his limitations, and the 
more humbly does he take advice from others, 

It is, as Sir William Preece insists, and as we have pointed 
out times without number, mainly our capitalists and em- 
ployers who need better technical and commercial education ; 
it is to their conservatism that we shall owe whatever of de- 
creasing prosperity in the future may be in store for the 
British nation, after due allowance has been made for the 
operation of causes which we are powerless to resist. We 
cannot check the progress of the United States and of 
Germany, we have no right to desire to do so; and we 
_ cannot, therefore, avoid losing much of our pre-eminence. 
Still our duty is plainly to develop all our own resources— 
resources which are probably greater than those of any 
other country ; and we are justified, within the bounds of 
moderation, in proclaiming the errors of our commercial 
and industrial system. 

The destructive method is simple and free from grave 
danger of doing harm ; but there are pitfalls before the man 
who attempts to construct. Just now we are being wildly 
called upon to adopt, without criticism or revision, the ideas 
of Germany and the States, which, we are told, are 
admirable and incapable of improvement. Admirable they 
may be, albeit Germany is in the throes cf an industrial 





—— 


crisis, and the States may havea huge labour war to wage; 


incapable of improvement they certainly are not, even in the — 
. countries for-which they were elaborated. -. 4 
It is perfectly true that Germany and the States havean — 


advantage over us in possessing practically no industrial past, 
and so being able to write upon a clean slate ; but it is justag 


true thet we have advantages over them in our past, pro- ~ 


vided we study the -lessons.which - are written on the slate, 
Being by very nature non-scientific, the Briton requires his 


slate; being if anything too scientific, or theoretical, the 
German is happier without one.. In almost. every attribute 
of mind the Gérman is different from the Englishman—he — 
puts up with State contrel which would bring about 


revolution here ; and therefore methods suitable for Germany 
are more likely to be unsuitable for Great Britain than the 
reverse. 

Of the citizen of the United States it is not yet possible 
to judge so clearly, and we cannot tell whether the lessons 
he has learnt, or is now by way of learning, can be applied 
to us without medification. In after-dinner speeches we 
refer to the States as peopled by our cousins—descendants 
of our forefathers—another branch of the Anglo-Saxon race, 
In troth the modern “ American” is a new variety of the 
human species, and is no more British in his notions, habit 
of mind, and prejudices—thongh he often is still in his 
sentiments and affections—than we are Norman, Danish, or 
Celtic. The American is born of English, Irish, and Ger- 
man ancestry, with stray infusion of blood from all the other 
nations of the earth ; and until he has more fully developed 
a national character beyond that of dollar-worship and con- 
tempt for every body and thing not American, and until he 
has written more history, he is not for us to copy blindfold. 
Our duty it is to revise and improve our commercial and 
industrial methods without further delay, but we must do it 
by and for ourselves ; and in codifying a Science of British. 
Business to effect the alteration, we possess priceless and 
unrivalled material in the records of our own past. 








We have drawn attention more than 

ait Germany Once in our columns to the comparative 
; neglect of electro-chemical study by the 
professors and students of English University and Technical 
Colleges. It is true that within the last two years, steps 
have been: taken at one or two Institutions of the first 
rank, to remedy this state of affairs; and at Victoria 
University, Manchester, and at one of the East London 
Technical Colleges, special courses of lectures upon electro- 
chemistry and electro-metallurgy have been arranged, and 
are, we believe, now in course of delivery. But when one 
compares what has yet been attempted in this direction in 
this country, with the provision made for these subjects in 
Germany, one is compelled to admit that we have consider- 
able leeway to recover as regards the opportunities and 
facilities for studying these new branches of science. 

A recent issue of the Zeitschrift f. Elektrochemie 
contains details of the lecture courses on_ electro- 
chemistry and electro-metallurgy and the allied subjects 
arranged for delivery at the German Universities and 
Polytechnics during the winter session, 1902-1903. From 
this report we find that no fewer than 23 such institutions 
provide special courses in these branches of science. : 

At many of these places, special professors have been ap- 


pointed for these new branches of study, and at Berlin, ab 
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Darmstadt, and at Karlsruhe, no less than seven distinct 
courses of lectures have been planned. ; 
When one remembers that this attention to electro- 


chemistry as a serious branch of study is no new growth in 


Germany, the fact that nearly all theoretical investigations 
relating to electro-chemical processes are due to German 
workers finds ample explanation. 

We hope when the present revision of our educational 
system is completed, and the new authorities have taken 
over the control of our secondary and technical schools, that 
some attention will be given to this question, and that funds 
will be provided for providing electro-chemical laboratories 
and lectureships in connection with-several of the leading 
technical institutes in this country. If such a course should 
necessitate the reduction or withdrawal of funds from some 
of the smaller institutions of this character, we shall not 
complain. 

‘It is possible to spread our educational butter too thin, 
and the past ten years’ experience of technical education 
work in this country seems to indicate that we have 
gacrified efficiency to breadth, and that in future we shall 
act more wisely if we concentrate our efforts upon the 
education of the picked few at well equipped and endowed 
central technical institutes or colleges. 





WE have recently had brought under 
our notice a specification, which we may 
suppose embodies in its general conditions the consulting 
engineer’s matured ideas of justice as between purchaser and 
contractor. The work to be done consists of the rewiring 
of a business place in a busy city. The consultant first 
stipulates that he is to be the sole judge in any case of 
dispute, without appeal to any independent jurisdiction 
whatever. He next demands that all making good is to be 
done at the contractor’s expense by the purchaser’s builder, 
to the satisfaction of the purchaser’s architect. But 
how is the unhappy tenderer to commercially calculate such 
arisk as this? On the completion of the work the con- 
tractor is to keep a man in charge of the plant for such 
time as may be necessary to fully instruct the purchaser's 
servant in the working of the few electric motors provided 
under the contract. No limit of time is specified, and the 
contractor has to take his chance as to whether the man he 
has to teach is suitable for the work, or such a duffer that 
it may be next to impossible to teach him. These are a few, 
and only a few, of the stipulations, but they show that there 
are yet consultants who, in imposing conditions upon con- 
tractors, appear to forget that one part of their duty is to’be 
fair to both parties, and that the imposition of such unjust 
stipulations only reacts in their clients having a higher price 
to pay for their work without the quality being in any way 
improved. 


Up-to-Date Justice. 








The L.€.C, and Technical Education.—A motion 
stands in the name of Mr. W. Crooks in favour of the Technical 
Education Board being iustructed:—(a) To report; whether the 
preeent Act under which they administer the funds placed at their 
disposal by the Council is sufficiently elastic to enable the Board to 
gtant scholarships tenable partly in a technical school and partly in 
a workshop, and if such scholarships cannot be granted, to suggest 
in what way the Act might be amended to enable such scholarships 
to be granted subject to the approval of the Council; and (0) to 
consider the desirability of approaching the Corporation of the City 
of London with a view to some system being promoted under which 
the Council and“ the Corporation might meet the ever-increasing 
difficulty of apprenticing boys in London in consequence of the 
inability, in many instances, of,parents to pay premiums, 


A METHOD OF DETERMINING THE 
EFFICIENCY OF DYNAMOS. 


By J. R. ASHWORTH, M.8c..(Vicr.) 


In the determination of the efficiency of dynamo-electric 
machines the direct measurement of the power supplied 
mechanically has always presented difficulties, and the sub- 
stitution of electrical for mechanical measurements has 
usually been adopted. Hopkinson’s method of employing 
two similar machines, one as motor and the other as gene- 
rator, modified by.Rayleigh and Swinburne, allows all the 
measurements to be made electrically, and the only objection 
which can be raised is the possible inconvenience of having 
to use two similar machines. Swinburne has also devised 
an electrical method of finding the power supplied to a 
generator, by measuring the losses electrically and adding 
these to the electrical output. An objection to this method 
is that the test is not made under precisely the conditions of 
full load, as it is assumed: that the losses are the same 
whether the current in the armature be small or large. 

As an alternative to the electrical method, I suggested 
in -1893* that it might be possible: to determine the 
mechanical power supplied to the generator from observa- 
tions on the rate of change of the rotational energy of the 
armature under the conditions of full load. It was proposed 
to run the machine at a velocity a little higher than the 
speed at which the efficiency was required, and whilst it 
was yielding full output to cut off promptly the driving 
power and to determine the rate of change of speed of 
the armature as it slowed down past the given speed. The 
rate of change of angular velocity at that speed would 
measure the retarding forces, and hence the power to 
maintain the armature in rotation. 


If 1 = the moment of inertia of armature and appendages 
= 2xn = the angular velocity, 
then 4 1 w? = the rotational energy, 


and I w bo = the rate of: change of rotational energy. 
at 


This would be the- expression for the power required to 
maintain the armature in rotation at velocity w. 

In machines of high efficiency wkere the output would 
produce a very large retarding force, the drop in the speed 
of the armature would ‘be too rapid to allow of an accurate - 


determination of tod unless the moment of inertia of the 
if 


armature and its appendages was very large. A test of 
efficiency has not yet been carried out on these lines. 

Nevertheless, now that the tendency of modern design is 
to constract the armature on the model of a fly-wheel, it is 
not unlikely that the method might be used successfully 
with such machines. In any case, however, the moment of 
inertia of the armature could be suitably increased by keying 
to the shaft a heavy fly-wheel. 

M. Routinf in 1896 published an account of a test 
of efficiency in which he had employed the principle of this 


method. He makes use of the expression, I w Bos to find 


the stray losses (hysteresis, friction, windage and eddy 
currents), which were the only retarding agencies in opera- 
tion in hig test, and to these he adds the output in order to 
obtain the power supplied to the machine. Instead of . 
determining 1 he eliminates it by plotting a second retarda- 
tion curve in which the retarding forces are augmented by a 
known amount by means of a brake. He thus forms two 
equations between which r disappears. 

©. Liebenowt likewise published in 1899 an account of 
experiments of the same kind which he had carried out. 

Prof. A. Hay| has contributed to the subject by. re- 
counting these experiments and: by devising several methods 
for determining the moments of inertia of armatures, with 
an account of his own experimental results. 


* Electrician, No. 30, p. 459, 1893. 
+ Blectricien, 15, p. 42,1898. Eclairage Electrique, October 24th, 
1896.: ; 

t Electrotech. Z:, No. 20, p. 274, 1899. - sh 

§ Bxzcraica, Reyrew, Vol. 47, pp. 287, 327, August, 1900. 
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My suggestion for the determination of 1 was to plot two 
retardation curves, one of the armature by itself and the 
other of the armature loaded with a disc fly-wheel of known 
moment of inertia, the retarding-forces being frictional forces 
only by preference.* 


ad 
Hf ( 5) be obtained from the retardation curve for a 
A 
given speed with the armature alone, 


and (<*) is the value for the same speed when the fly- 


at 
wheel is attached and 


if 1, the moment of inertia of the fly-wheel has. been 
calculated, then 
i,, the moment of inertia of the armature is 


__(dwldt) 
ts = Tw (duldt), — (de/dt) 
If the fiy-wheel remains attached under any tests, 1, the 
moment of inertia of the whole, is 


I=I, + ly 
With any set of retarding forces in action, it will only be 
necessary to obtain 3 ; from the retardation curve for any 


assigned speed, w, in order to calculate the power required 
to maintain the machine at that speed. 

An example of this method of determining 1 and its 
application for obtaining the efficiency of a dynamo is here 
given, Mr. Robert Beattie, B.Sc., kindly undertook to 
supply me with the necessary data, which he obtained from 
a Crompton series dynamo in the Hopkinson Laboratory of 
Electro-technics at the Owens College, Manchester. 

The following are the particulars of the machine and 
details of the experiments. 

Output : 

At 1,200 revolutions per minute, 75 volts and 60 amperes, 
equal to 4,500 watts. 


Resistance of field magnets (Rm) = 0°05 ohm. 
Resistance of armature, ... = 0°04 ,, 


Re + Rm = 0°09 ohm. 


Mass of disc fly-wheel (a) = 63°96 kilos. 
Diameter of ditto (2R) = 53°3 cm. ° 

Hence to oe aE 
Wee > 


~ 


= 2°27 x 10’ C.G.S8. units. 





Time in secs. ¢ 


DiaGraw 1. 


Throughout the whole coursé of the experiments the field 
magnets were maintained at full excitation from an inde- 
pendent source. Thespeed was then taken to be proportional 
to the readings of a Weston voltmeter connected across the 





* Dettmar shows that the friction remains constant whether the 
asmature be loaded with a fly-wheel or not.—Zlectrotech. Z., No. 20, 
pp- 380—397. : ie eae 





enema 


terminals, The voltage ‘at one given speed was previously 


known, 
The armature was run up to a high velocity, current bej 

supplied to it as for a motor ; the current was then swite 

off and the armature, alone at first and afterwards with the 


fly-wheel attached, was allowed to come to rest against the’ 


retarding forces due to friction and hysteresis. : 
‘The values obtained have been plotted as curves jp 
Diagram I., and tangents to these curves have been drawn 


; dn 
at different speeds for the evaluation of a 





8 
Revs. per sec. 


DraasamM 2. 


Selecting the speed 890 revolutions per minute, or 14°§ 
per second, we have 


1 
_ without the fly-wheel = 2°804, and 
A 
an... 
a with the fly-wheel = 0199, 
so that the moment of inertia of the armature is 
Pe Lied 
stained dnjdt, — dnjdt 
= eat X S304 — 0199 * 
= 0174 x 10’. 


Hence 
I=, + Iy = (0174 + 2°27) x 107 
= 2°44 x 10’ 0.6.8. 
Calculating the efficiency, n, as 


___ Output 
Oatput + losses’ 





we have 
Output, at 1,200 revolutions per minute = 4,500 watts, 
Stray losses at the same speed = 4 x? 1 0 o 
= 966 x 20 x 0°305 x 
10’ ergs per sec. 
= 589°4 watts, 
and copper losses = 0? (Ra + Rm) 
= 60? x 0°09 
= 324 watts. . 
Total losses = 589°4 + 324 = 913°4 watts. 
4.500 
Th Se etaece ee OSE, 
si 1 = 4,500 + 913 


The efficiency is therefore 831 per cent. 


The analysis of the stray losses may be attempted by 
assuming that the hysteresis and frictional losses are propor- 
tional to the speed, and the eddy current losses proportional 
to the square of the speed. The energy wasted in stray 
losses is then 


settn ean + Bn’, 
at 


or a4 53 tet aA BM, 
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The curves of * for open and’ closed circuit all tend to 
dn* 


y 





cut the axis of no speed about the value 0°105 for 


go that A may be calculated as 
A = 4x? 1 x 0105 x 107 
= 96°63 x 0°105 x 10° 
= 10°15 'x 10’. 
Hence the frictional and hysteresis losses, corresponding 
to the first power of the speed are— 
An = 10°15°x 20 x 107 ergs per sec. 
= 203 watts 
at 20 revolutions per second or 1,200 per minute. 
The eddy eurrent losses must therefore be— 


589 — 203 = 386 watts. 
The losses are separately — ; 
Copper losses ... ide ... 324 watts 
Friction, windage and hysteresis 203 ,, 
Eddy currents ... ae <0. 8865 


Total AS ... 918 watts 


For the sake of comparison an independent set of 
observations was rapidly taken of the power required to 
compensate the stray losses by the electrical method, the 
dynamo being run as a, motor whilst the fields were 
maintained at full excitation. 


_The data thus obtained are given in the subjoined table :— 














TABLE. 
nom ————--——__—__— SEES 
A. v. hae | Stray losses 

Revs. per Revs. per | Amperes Volts at Watts = watts — 

minute. second. supplied. |} terminals. $% A? R, 
| 

1,040 | 17°33 75 560 420°0 417°8 
900 | 150 | 64 48°6 3110 309 4 
720. .-| 489 | * 58 38°9 2256 .| 2243 
560 | $°33 51 | . 302 1640 |. 1530 


The power consumed by the stray losses can be calculated 
from the expression— 


4x? tn dn 
at 


for each speed, and we get the following comparison : 





Stray losses. 





Speed} revs. - _ 
per second. | 
AsA V — A” Rg | As4 x2 4 
dt 
173 418 | 407 
15°0 309 300 
12°0 224 | 199 
9°3 153 | 143 





The agreement for the higher velocities seems satisfactory, 
especially as the electrical test was not carried out until some 
lime after the retardation tests were made, and the state of 
the bearings was probably not the same at each time. 


Referring to the graphs of S two features will be noticed. 


In the first place, the power per revolution per second con- 
sumed by the strav losses for any given output is not 
faithfully represented by the linear expression 


A+ BN 


Attempts have been to obtain a more complete expression. 
G. Dettmar ¢ has made experiments, from which he deduces 
the law that the power loet. by friction: increases as the 
square root of the cube of the speed, and a term involving 
nm would need to be introduced into the above expression. 


— 





* This can also be ob‘ained from the curve of speed and time as 
the value of the tangent where the curve cuts the axis when the 
armature comes to rest. 

} Electrotech, Z., No. 20, pp. 203—218 ; No. 38, p. 397, 1899. 

Ditto No. 22, pp. 357—377, 1901, 


W. Peukert * has also recently carried out some tests for the 
purpose of analysing: the losses very carefully, 


The curves of ~~ here given seem to correspond more 


nearly to an expression of the form 

A+ Bn’ + On, 
so that some part of the Josses appears to be proportional to 
the cube of the s 

Tn the second place, if the stray losses are independent of 
the output (where the field excitation is constant), then the 
electrical power, yielded ought to be proportional to the 
intercept on the vertical axis between the curve for closed 
circuit, and for open circuit for any given speed. When the 
circuit was.closed through 10 ohms and 5 ohms respectively, 
the currents would be almost exactly as one to two, since the 
armature resistance is nearly negligible, and therefore, the 
curve for the smaller current should lie midway between the 
curve for the larger current and the curve of open circuit. 

This does not appear, however, to be realised in the 
diagram (unless thére is some error in the observations) but 
whether the discrepancy is due to some change in the fric- 
tion, or to a variation of the eddy current losses when the 
armature is with and without current, has not been traced. 
It would consequently be desirable to determine the power 
absorbed by a dynamo when running at full load in a more 
direct way than by summing the losses found under the con- 
ditions of no load. It was with this object in view that the 
method of estimating the power supplied to a dynamo by 
retardation curves was originally devised and for which it 
seems specially useful. 

For a further development and _ simplification of the use 
of retardation curves for efficiency determinations, reference 
must .be made.to a paper by Dr. Sumpner read before the 
Birmingham Philosophical Society, and published at the 
beginning of this year, 


‘THE INDICATION OF. EARTHS ON 
TROLLEY STANDARDS. 


One® of the standing regulations made by the Board of 
Trade with respect to the use of electric power on tramways 
is to the effect that the trolley standard shall be maintained 
in efficient metallic connection with the metal fittings on 
the roof 6f the car, and with the metal frame of the car. 
This regulation has replaced one which, with all due respect 
te the Board of Trade, was much less sensible. But we 
live and learn—and sometimes act on our acquired knowledge. 
This fitst regulation, which was inserted in Statutory Rules 
ahd Orders, 1896, No. 747, applying to the Dublin Southern 
Tramways, was as follows :—“ All metal fittings upon the 
roofs of the carriages within 6 ft. of the trolley -standard 
shall be carefully covered with insulating material to a 
thickness of at least yy in., and this covering shall be con- 
stantly maintained in efficient condition.” t 

As a matter of fact, custom and experience have modified 
the earthing regulation—which, of course, -applies to 
double-deck cars only—so that it is the general practice to 
connect the trolley standard to the earth through some 
indicating device, and to connect to earth separately the 
metal fittings (handrails, &c.) of the upper deck. 

We say that it: is the general practice to do this, but we 
know that many a car goes out of the- works with the 
metal work of the top-deck practically insulated from earth, 
and in some instances where the specification has called for 
earthing this has been effected by means of a ;', wire or 
something equally absurd, fastened under a bolt or screw, so 
that the first leakage that happens along just melts the 
earth wire, and so prepares a shock for the next comer. This 
earthing should be carried out with heavy wire running to 
at least two points on the ironwork; and connected thereto in 
a reliable fashion. 

Until quite recently the indication of a connection between 





* Péukert uses the method of retardation curves which he says 
yields rapid and reliable results. 
+ Bee “ Electrical Traction,” Ernest Wilson, Appendix. 
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the trolley head, or cable, and the trolley standard has been 
performed by two 250-volt lamps, which are wired in series 
between the trolley standard and the car earth. Under normal 
conditions these are out, but they glow with greater or less 
brilliancy according to its resistance when there is a fault in 
the trolley standard. An indication of a fault is dependent, 
therefore, on both lamps remaining intact, and it is essential 
that the circuit be tested every day before the car goes out. 
This is done easily, and with no waste of time, by touching 
the trolley wire with the bare pole before putting the wheel 
on the wire. If the lamps do not glow, the car must not go 
out until the fault has been remedied. Sometimes trolley 
poles are carefully insulated up to the trolley head with tape 
and varnish, in which case this test could not be applied ; 
but we would suggest that the reason for the insulation is 
that, on some parts of the line the trolley pole rubs one 
wire while the wheel is on the other. On some side-running 
systems this may be difficult to remedy after construction 
except at great cost, but, in many cases, a little attention to 
the overhead wiring will render this insulation—which is 
unsightly and expensive to maintain—unnecessary. 

There are practically but three places at which a fault on 
a trolley occurs. These are on the insulating sleeve separating 
the trolley head from the pole, on the cable inside the pole, 
and on the insulators carrying the contact arrangement 
which permits the trolley pole to be turned indefinitely in 
one direction. Now these causes of faults may be reduced 
by one-third immediately, and the failures themselves will be 
reduced in much greater proportion by preventing the pole 
from making more than one revolution, and so doing away 
with the finnicky insulators. 

So long as the stop which prevents the pole turning too 
far be made strong enough to resist the assaults of the insane 
portion of the conductors, this type of standard is infinitely 
preferable to the other, but both are offered for sale and find 
about equal favour—on new work. Wherever the continuous- 
revolution standard is, causing trouble the engineer can 
devise and fit a home-made stop, which will save its cost in 
a very short time. 

Failures from the other two causes should occur infre- 
quently ; almost never by reason of the cable breaking down. 
The insulating sleeve will break down in proportion to the 
care with which the trolley head is put on, and according to 
the material of which the sleeve is made. Rubber is used as 
arule; buta reliable, easily-made substitute, is a sleeve made 
of micanite plate (flexible). It is desirable to dry this out 
with a torch lamp after the head has been clamped up 
tight, then apply more pressure in order to squeeze out any 
exuded moisture. Double split ebonite or vulcanite sleeves 
have been tried, but these are relatively expensive, and are 
too brittle. : 

After several years’ experience with the earth lamp system 
of indicating faults, we can say that we know of no 
case of a claim being made for shock caused by contact with 
a trolley standard at 500 volts or some less pressure. 
Motormen and conductors (the latter are more likely to spot 
the lighted lamp’ in the day time) are, or should be, 
instructed to turn all passengers off the roof when a fault 
occurs, even though there be no room for them inside, and 
to keep the car in service only till they pass a depdt, or are 
able to get another car by some other means. 

After looking to the safety of the passengers, the next 
thing is to keep the service good by hook or by crook, espe- 
cially on a single line. We contend that both these points 
are gained by the simple and cheap lamp method ; although 
the usual warning might be duplicated orally to advan- 
tage by. connecting a magnet coil in series with the 
Jamps, which when energised would operate a bell-ringing 
relay. 

It is, therefore, with apprehension that we observe certain 
devices being put on the market which in operation first of 
all put a dead short on the line and then cripple the parti- 
cular car on which the fault has occurred. 

At present we know two of these devices. One consists 

of a fuse which holds a switch blade in an “off ” position 
till the fuse is melted by the passage of current between the 
.trolley standard and earth. When this happens the switch 
is pulled by a spring into contacts, which are joined respec- 
tively to the trolley standard and earth. At the same time a 
bell starts ringing. ; 


The other device is much more crude and uncertain, as - 


it is more complicated mechanically. 

It consists of a few turns of heavy wire wound on an iron 
core, and connected in series with the standard and ground, 

The passage of a current through the solenoid pulls gp 
an armature, which is hinged to the bottom of the magnet 
core. This action may or may not release a small metal flag, 
painted red, which will drop through an opening at the side 
of the cast-iron box containing the whole device, at the 
same time causing, or not causing, a local bell circuit to be 
made. 

It is not possible for an‘unauthorised person to interrupt 
the action of either of these devices, so that the motorman 
has nothing for it but to pull his pole down and wait for the 
following car to push him home. In the case of a single 
line it is easily seen that where loops are awkwardly placed, 
as they too often are, the service will be disorganised more 
or less seriously in the first place by cars waiting in their 
passing ager and after that by the loss of time caused by 
taking the cripple to the nearest sheds, which may be off the 
route entirely. 

If the danger arising from an earthed trolley were great, 
or the risk of even small shocks considerable, we should 
have nothing but praise for the “inventors” of these earth 
indicators ; but, as we have pointed out, the risks are very 
minute with the existing safeguards, which need not cause 4 
minute’s delay to traffic. 

If the inventors say that the great object of their 
indicators is to give warning of incipient leaks, we reply 
that entirely sufficient warning can be obtained by means of 
a bell circuit, which will not require the earthing of the line 
for its operation ; or, preferably, the trolley standard would 
be connected to earth through a light fuse placed as a shunt 
to the indicator lamps. This would render the standard 
innocuous till the moment when the resistance of the fault 
fell low enough to pass sufficient current to blow the fuse; 
at which juncture the earth lamps would light, warning the 
conductor to turn passengers off the top. 

The other methods proposed are tdo drastic to be adopted 
without inquiry. 








ELECTRIC RAILWAY WORKING. 





Tue following data relating to the performance of the trains on the 
Liverpool Electric Railway may be of interest, though they are 
unofiicial. 


The times were taken with a stop watch, and the total time | 


occupied in a journey from end to end is measured from the 
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Current CURVE FOR ACCELBRATION OF TRAINS ON THE 
Iaverpoon. OverHEaD Exectric Ratnway, TAKEN 
UNDER WORKING CONDITIONS. 


Erratom.—In Position 5 the current’in each case is allowed to fall to 20 
amperes before passing to the first parallel position. 


moment that the train begins to leave one termiuus until it comes 
to rest at the platform at the other terminus, which is, of cours, 
the only fair way to make the test. Curves are given showidg 
roughly the currents taken by two and three-coach trains, with the 
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Liverpoon OveERHEAD Exgcrric Ramway. 


Data common to all tests:—Number of trains running—four 3-coach, four 2-coach ; frequency of service, 
74 minutes; number of stops, excluding termini, 15; length of line, 63 miles, 


OpseRvATIONS TAKEN \DURING THE First Two Days’ Ronnina oF THE New ACCELERATED TRAIN SRRVICR ON THE 














Date 1/10/02 1/10/02 | 2/10/02 | 2/10/02. | 2/10/02 | 2/102. Average. 
Time 345 pm. | 4. he P. m. | 11.23 a.m, | 11.52 a.m.| 3.24 p.m. | 353 p.m. 
mm. 8. } m, 8, n. & n & m. 8. | m. 8. 
Total time end to end of line ... - 22 35 29 44 21 48 21 49 22 52 23 8 22 29 
Mean speed, including stops, miles per hour ied 17°93 17°80 18°58 18°58 17°71 18 10 18°0 
fotal time at stations... wen 2 34 2 20 |} 229 2 37 3 8 3 24 2 45 
Mean speed, excluding nis miles per hour ... 20°28 19°85 | 20°95 21°01 20°51 2102 | «6205 
Average time at stations .. ss 0 10°2 093 | 0 99 0 10°5 0 126 0136 0 11 
Total time, controller in series position 1 51 2.2.4" “399 214 2 31 298 | 216 
Average do. do. 0 70 076 | 093 0 84 0 94 092 | 0 8%5 
Total time, controller i in ape Paps 11 54 10 56 | 11 30- 10 59 11 47 11 0 11 21 
Average do. i} 0 446 0 41 | 0 43 0 41°2 0 44°2 0 41°2 0 42°5 
Total time, controller in full paralel position | 9 29 7 42 | -9 65 9 24 10 31 8 59 9 20 
Average do. do. 0 35°5 0288 | 0 87°2 0 35°2 0 39°4 0 337 0 35 
Total time, train running with current off 6 16 7 26 5 20 5 59 5 26 6 16 6 7 
Average do. do. 0 23°h 0 28 0 20 0 22°4 0 20°4 0.235 | 0 23 
Total time, brakes on 5 12 6°5 | 4,25 4 36 4 40 Sey Sokas BOE fe | 
Average do. 0 19°5 0228 | 0165 0 1772 0 17°5 ' 0 19°4 0 18 
Total time, train coasting, brakes ‘off 1 4 1 21 0 55 1 23 0 46 1 9 1 6 
Average do. 0 4 056 | 0 38 0 51 0 29 0 43 0 41 
> 


CURRENT TAKEN BY A Two-CoacH TRAIN ON THE 
OF THE CONTROLLER 


Date, August 31st, 1902. 











LivERPOOL OVERHEAD Execrric Ratway in DirFerent Posirions 
DURING THE PERIOD OF ACCELERATION. 


Automatic cut-out set at 1,000 amperes. 
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Currgnt TaKEN BY 4 THREE-CoacH TRAIN ON THE LIVERPOOL OVERHEAD Bisorw Rattway FOR DrrreRENT POSITIONS OF THE 
CONTROLLER DUBING THE PERIOD OF ACCELERATION. 


Date, August 31st, 1902. Automatic cut-out set at 1,000 amperes. 
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Rzecorp or Powsr Dr.iverRED aT Bus-Baks aT THE GENERATING Station oF THE LiveRPooL OvgeRHBaD Exnectric Raiuway FoR 


Woagxina THE New AccELBRATED Tran SERVICE. 


No. of trains ranning—four 3-coach, four 2-coach ; service, 74 minutes. 





— 


Total power delivered 





Date. | by generator at bus-bars. 
— | —- ~_ SE ———— 
| 
Amps Volts. 
Oct.4 | 1,915 520 
Oct. 6 E 1,977 519 


falls off considerably. 





Batte: 
(EPS) 
discharge. 


Amps. 
226 
239 


{ 


Boosters. 


Custom House. Herculaneum, 


Current used oe lighting, 
motor side of boosters | 





Current used by rotary 
| converters for transmission 


at 1,000 v. to tramway 


ayetoms at Reafocth. 
Amps Volte. 
178 520 
183 519 


Adocasilen: and auxiliary purposes. 
| Amps. Volts. | Amps, Volts, | Amps. Vole. |  Asae, Volts. 
388 68 | 400 . 298 123 289 520 
388 76 306 63 306 121 299 519 

a 1. 


ul 





Assaming the overall efficiency of the traction boosters to be 80 per cent., we ven the following results :— 

Total train miles per hour + preted total watts per hour for trains 

“apr also weight of three-coach train 
1 


The sonnili are vo phialasl - chinialne the seiicbbeard register between the nein of 8.30 a.m. rae 6 p.m. Outside these hours the traffic 


= 938,344; ae = 8,260, 
to be 55 tons, and weight of two-coach train to be 40 tons, we have—-watt-hours per ton- 


‘The Custom House and Heroulaneum boosters were connected up to the running rails, and the Alexandra booster to the middle rail. 
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controllers in different positions ; these readings were obtained for 
as many positions at each station as was possible: The controller 
was always allowed to remain in the full series: position until the 
current fell to 250 amperes, as it was found that putting the motors 
in parallel before the current fell to this value, caused the value of 
the current in the first parallel position to be so great as to open the 
automatic cut-out, which was set at 1,000 amperes. 

The power consumed by the trains was calculated by averaging 
the engine room log sheets, on the dates mentioned, and. therefore 
includes all leakage from the third rail,.so that the result/is pro- 
bably in excess of the true values. 








OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this.colwmn' should 
be written on one side of the paper. Free use of fictitious,names, gc. 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot wndertake to be responsible for. the accuracy of 
the views which he may express.] 


“ HackaLL” writes:— We thank you--for--your —reply-to- our 
inquiry in the Review of last week. The only statement made in 
the Provisional Order re charges to customers is as follows :—. 

“ Fourth schedule, Section 1.—Where the undertakers charge any 
consumer by the actual amount of energy supplied to him they 
shall be entitled to charge him at the following rates per quarter :— 
For 7 amount up to 20 units; 13s. 4d.; and for each unit over 20 
units, 8d. 

“This clearly gives the Corporation the right to charge:any sum 
up to 8d. per unit for light. Doxs rr.INcLUDE MOTIVE POWER ? 

“In the Corporation book of rules, :which we enclose, page 14, 
the following charges are given for lighting and motive power. 

“29. . . . All current supplied for motive power or heating 
purposes through a separate meter shalli be charged at the rate of 
per unit :— 

24d. for 1st 1,000 units, 
2d. ” 2nd ” ” 
17d. ,, 3rd .,, » . and-over. 


“Our matter now resolves itself into the following :—If our 
client instals his motor-generator before any fresh rule is made by 
the Corporation, can he demand a supply at 23d. per anit? ~ 

“ Have the Corporation E.L. Committee the power to charge our 
client a higher rate for his generator than they do thejother users 
of motors?” 

*,* It ap from the copy of the rules~ under which 
“‘ Hackall’s ” Corporation supplies electricity, that applicants for cur- 
rent are to be bound by the conditions therein contained. In these 
circumstances, the answer to the question. under, notice: depends 
upon the construction which the Court would put upon.the rules. 

Can a consumer obtain current at motor rates, and use it for 
lighting purposes by means of a motor-generator? 

An opinion has already been expressed in this column, that inas- 
much as this procedure is contrary to the-spirit, if not the letter of 
the rules, a supply authority would be entitled. to refuse asupply 
for a motor-generator, except upon lighting terms.’ It.is true that 
the Provisional Order does not differentiate between curreat for 
“ motors” and “lighting,” but it is clear that the. charge. is. within 
the legal limit. It is also true that nothing is said in the! Corpora- 
tion rules as to the use of motor-generators; but the tact that 
“motor” and lighting terms are specially provided raises a pre- 
sumption that current need not be supplied at motor. rates when it 
is to be ultimately used for lighting, In the circumstances, 
“ Hackall ” is recommended not to instal his motor-generator until] 

he has made his position clear to the Corporation. 

The above opinion is put forward in the absence.of any definite 
authority ; and it is conceivable that by interpreting the strict 
letter of the rules a Court of Justice might come to a different con- 
clusion. It would, perhaps, be safest for “‘ Hackall” to consult his 
legal adviser before he takes definite steps. 


POTATO TOES —- 





APPLICATIONS FOR ELECTRICAL POWERS. 


Tue following is a first list of applications which have so far been 
filed for lighting, tramway, power and railway schemes for next 
session of Parliament :— 

Electric Lighting (Applications by Companics).—Blackheath and 
Greenwich District Electric Light Co., Lewisham and District 
Electric Supply Co. and Crystal Palace District Electric Supply Co. 
(purchase of other undertakings by first-named company); Tad- 
caster Electricity Co. (extensions); Hendon ; Gainsborough ; South 
Shields (County of Durham Co.); Oldham ; Isle of itting- 
bourne and District; Oounty of Kent Hortein Lowey Distribution 

Co. ns); Bridgwater and 
‘Blectric Light 
of the rs under- 
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Electric ‘Lighting § ( Applications’ by © Councils). — Brentwood - 
Sheffield} Prestwicn ; Walton-upon-Thames; Wood Green; gig. 
mouth ; Llantrisant and Llantiyit Fardre; Caerphilly; Leigh: 
Woolwich (bulk to Foots Cray); Sutton Coldfield ; Cheltenham; 
Chard ; Brighton ; Stoke Newington (agreements with Islington ang 
Hackney as to supply); Dover (transfer to Corporation). 

Electric Tramways and Light Railways (Companies’ Applications). 


Barrow-in-Furness (B.E.T.); Croydon and: District (B.E.T.); South 


Lancashire Tramways Co.; Manchester Southern (Cheshire); 
Coventry Electric Tramways Co. (extensions); Poole and Districg 
Electric Traction Co.; Birkenhead and Chester; Harrow Road 
and Paddington Tramways Co.; South Staffordshire Tramways 
(Lessee) Co.; Tynemouth and District Electric Traction Co. (exten- 
sions); Dudley, Stourbridge and District Electric Traction Oo,; 
North Cheshire (B.E.T.); Wellingborough and District (B.E.T.); 
Didcot and Watlington Hxtensions (Light Railways Development 
Co.); London United Electric Tramways; Romford and District 
(Empire Electric Light and Power Co.); Stroud District and 
Cheltenham (Co.); Mid-Yorkshire Tramways Co. (also electric 
lighting powers); Ripon and District Light Railways (Power and 
Traction, Ltd.); Hove, Worthing and District (B.E.T. Co. and 
Brighton and Shoreham Tramways Co.); Manchester Southern 
Tramways (Lancs.) (Co.); Macclesfield and District (Co.). 

Electric Tramways and Light Railways (Cowncils’ Applications).— 
Sheffield ; Huddersfield; Burton-upon-Trent; Stockport; Cardiff; 
West Ham; Bury; Ilford; Birmingham; Rochester; Leigh; 
Sutton Coldfield; Newcastle-on-Tyne ; —:, Hove; Don- 
caster (light railway extensions): Pontypridd; Wigan; Becken- 
ham ; Erith. 

Eléctric Power and Railway Schemes.—L. B. and S C. Railway; 
Coventry and Arley; G. E. Railway; Charing Cross, Euston and 
Hampstead Railway ;.G. N. and City Railway (re capital) ; Chesnire 
Lines Committee ; City and N.-E. Suburban Railway; 8.-E. and 
L. C. and D. Railways; N.{W. London Railway (extension); C. and 
S. L. Railway (extensions and subways); Metropolitan District 
Railway, two Bills (various powers); Gt. Northern, Piccadilly and 
Brompton Railway; Great Northern, Piccadilly and Brompton 
Railway Co. (new lines and extensions) ; North-Western Blectricity 
and Power Gas scheme (Chester, Stafford, Derby, Flint and Den- 
bigh); Cleveland and- Durham County Electric Power Co. 

Miscellancous.—Post Office acquisition of sites in Southward for 
the construction of an electric power station. Bill for the altera- 
tion and adjustment of existing areas of supply of electricity in 
London and parts detached therefrom. 
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A SURVEY OF ELECTRICAL PATENTS 
GRANTED IN THE UNITED STATES. 


(Concluded from page 659.) 

We have given a short summary of the patents dealing with 
the generation of electricity, and with its use for lighting, 
motive power and traction. We turn now to the electrical 
transmission of messages by telegraph and by telephone. 

Telegraphy.—This, as may readily be supposed, is a large 
class, containing no less than 4,337 patents for the period 
covered by the official report, which does not go back to the 
date of the invention of the telegraph but covers only the 
last 30 years. A serious problem about the beginning of 
this period was to find a means of sending more than one 
message at a time over one and the same wire, and a patent 
for this invention was granted on April 1st, 1873, (Reissue 
No, 5,344) to Stearns, who introduced a duplex system with 
a condenser in the artificial line, by which two messages 
could be sent simultaneously in opposite directions. Nichol- 
son in 1885 (Patent No, 332,550, December 15th) intro- 
duced a quadruplex telegraph capable of sending two mes 
sages in the same direction. In this instrument there were 
two independently-operated keys, ne controlling the 
polatity while the other ‘controlled the tension of the 
line. In multiplex ‘telegraphy a patent was obtained 
on October 9th, 1883, by Delany (No. 286,278), 


who ‘proposed to provide a mechanism at each station for 
successively connecting the line circuit to different 


independent circuits through a series of contacts. In later 
years alternating currents have been used for this purpose 
of multiplying messages, a particular frequency being chosen 


for each transmitter and receiver! different from those used — 


with the others. (See the patents of Pupin, Nos. 640,515 
and 640,516.) Much ingenuity has been shown in devising 
mechanisms by which the message transmitted is at once 
printed off at the receiving station. An early patent for an 
invention of this kind is that of Howe, No. 150,953, May 
19th, 1874, while a later and more perfect system, based upon 
a different principle, ig shown in the patents of the late Prof. 
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Rowland, Nos, 622,636, 689,415, 689,753, 689,754, 691,667, 
699,574, 699,575. Burry’s patent No. 680,693 shows a 
method of printing the message at once in page form, instead 
of on the tape. Another telegraphic invention, of a some- 
what different character, is what is now known as the 
telautograph, of which various forms are to be found. An 
eatly form is shown in. Cowper’s patent, No. 217,588, July 
15th, 1879. 

In wireless telegraphy there are 65 patents. The first 
Marconi patent. is 586,193, whilesLodge’s syntonic system 
is protected in patent No. 609,154. ° 

Telephony.—The patents in this class, which number 
3,969, begin with Bell’s patent, No. 174,465, March 7th, 
1876, the fundamental patent in theart. The same inventor 


on January 30th, 1877, obtained another patent, No. 186,787, - 


for the metallic diaphragm in a magnetic telephone. The 
well-known Berliner patent, No, 463,569, of November 17th, 
1891, covered, broadly, the method of transmitting speech 
microphonically. The use of finely divided carbon in a loose 
state in a microphone was patented by Hunnings, No. 
246,512, August 30th, 1881. The patents for systems of 
connecting subscribers to exchanges and with one another 
are many and various. An early form known as the Law 
system, in which a separate talking wire is provided to con- 
nect each subscriber with the central operator, is disclosed in 
Shaw’s patent, No. 220,874, October 21st, 1879. In recent 
years many attempts have been made to abolish the central 
operator and to provide an absolutely automatic system. 
Inventions of this character are contained in the patents of 
Callender, No. 511,874; Strowger, Nos. 589,798 and 
91,201 ; Seligmann-Lui, No. 639,186; and Faller, No. 
686,892. 

Some of the most recent advances in the art have been 
made in connection with long-distance telephony, perhaps 
the most notable being the inventions of Pupin (Patents 


_ Nos. 652,280 and 652,231) to which a considerable amount 


of attention was given in all the technical journals about 18 
months ago. His invention has been introduced on a line 
between New York and Chicago, and has enabled satis- 
factory telephonic communication to be made between New 
York and Denver. 

Electro-Chemistry.—The importance of electricity in the 
chemical industries at the present day may be realised from 
the following summary of the. position, as given by the 
Western Electvician :—** Electro-chemical methods ‘are now 
employed for the production of a large number. of elements, 
such as the alkali and alkaline earth metals, copper, zinc, 
aluminium, chromium, manganese, the halogens, phosphorus, 
hydrogen, oxygen, and ozone; various chemicals, including 
the mineral acids, hydrates, chlorates, hypochlorites, 
chromates, permanganates, disinfectants, alkaloids, coal-tar 
dyes, and various carbon compounds, white lead and other 
pigments ; varnish; in bleaching, dyeing and tanning; in 
extracting grease from wool; in purifying water, sewage, 
sugar solutions, and alcoholic beverages.” It will be seen 
from this list that the field for the commercial use of 
electrolysis is already exceedingly wide, and yet electro- 
chemistry, as applied in commerce, has grown up entirely 
within the past 25 years. 

Taking first the manufacture of metals, we find the most 
striking change in the case of aluminium. In 1878 the 
price of this metal in America was nearly £2 10s. ($12) 
per lb., while at the present time it is only 34d. (35 cents) 
per lb., thanks to the introduction of electro-chemical pro- 
cesses of manufacture. One of the earliest successful pro- 
cesses was that described by Patents Nos. 319,785 and 
$24,658 of 1885, granted to the brothers Cowles, but this pro- 
cess has been superseded by that of Hall, Patent No. 400,766 
of 1889, in which alumina dissolved in fused cryolite is decom- 
posed electrolytically. In the manufacture of copper, prac- 
tically all the refining, except that of copper from Lake 
Superior, is now done electrolytically, the process being that 
described by Farmer, in 1885,in his Patent No.822,170. For 
the production of sodium .and potassium, the most notable 
processes are those of Castner (Patent No. 452,030, of 1891) 
and of Nautin (Patent No. 541,465, of 1895), while 
Castner’s. electrolytic method of producing caustic soda, 
sodium carbonate, and chlorine (Patent No, 528,322, of 
1894) has achieved a notable success. This process is in 
extensive use in this country at the works of the Castner- 


‘tinuously — made, and the number of 
y 


Kellner Co., at. Runcorn. 
mercury cathode, which, when charged with sodium, can 
be made: to flow into an adjacent chamber, where it is 
exposed to water, with the result that the sodium is dissolved 
by the water, and the mercury is ready to be returned 


It consists: of using a movable 


for a fresh charge to the brine chamber. — Acker’s patent, 
No. 649,565, of 1900, describes a process of manufacturing 
alkali and a halogen gas, which has gone into extensive public 
use in the manufacture of caustic soda. For the production 
of chlorates, chlorides are electrolysed ; see the patents of 
Gall and De Montlaur, No. 492,003, of 1898; Gibbs and 
Franchot, No. 493,023, of 1893 ; and Gibbs, No. 665,426, 
of 1901. 

This enumeration of some of the electro-chemical processes 
now in common use is necessarily scanty, but mention must 
be made of two substances which have been brought into 
common use solely by the development of electro-chemistry. 
The first is carborundum, or silicide of carbon, which is now 
used for many very different purposes—for example, as a 
substitute for emery as an abradant, and as a material for 
shirt buttons. By Acheson’s Patent, No. 492,767, of 1893, 
this is produced by passing an electric current through a 
mixture of silica.and carbon. The second substance is 
calcium carbide, the production of which in the electric 
furnace has led to the introduction of acetylene gas as an 
illuminant. The process of manufacture is described in 
Willson’s patent, No. 541,138, of 1895. 

Batterves—For various forms of primary battery, 978 
patents have been granted in the United States in the 30 
years covered by the official report, while for secondary 
batteries the number of patents is 847. The modern storage 
battery dates from the patents of Faure, No. 252.002 of 
1882, and of Brush, Nos. 266,090, of 1882, and. 296,155, 
of 1883, in which a paste of lead oxide is applied to the 
lead electrodes, which are placed in dilute sulphuric acid. 

Railway. Train Signalling—Numerous deviees for 
operating an interlocking system of signals on railways were 
patented long before electric traction had been developed, 
and patents were granted as early as 1880. On this subject 
see the following U.S.A. patents :— 

1880. Cummings, No. 226,499; Saxby, No. 230,200, 

1881. Tilden, No, 240,054. 

1883. Harper, No. 273,681. 

1885. Johnson, No. 317,137. 

1886. Hambay, No. 342,907, 

1889. Do,, No. 406,213. 

1892. Pfeil, No. 472,393, 

1893. Dutton, No. 503,530. 

In recent years attempts have been made to supplement 
the line-signalling by devices which enable signals to be 
made on the locomotive itself, and even to apply the air 
brakes automatically should the driver not answer the 
alarm. Such a system is described in the patents to De 
Wallace, Nos. 617,232 and 623,503 of 1899. 

Electric Brakes.—The necessity for emergency brakes on 
electric tramcars and trains has led to the introduction of 
devices .whereby the motors are made to run as generators, 
thereby actuating electro-magnetic brakes. See the patents 
of Potter, No. 546,247 of 1895, and of Case, No. 548,952 
of 1895. As the slowing up of the motors diminishes the 
energising current in the brake, arrangements have beén 
made to throw into the circuit. automatically at such a time 
a storage: battery, thereby maintaining the brake current 
at. @ proper strength. See Sperry’s patents, Nos. 571,409 
and 574,120 of 1896. For an electro-magnetic brake shoe 
applied. to the rail, see Newell’s patent, No. 616,956, of 
1899. 

Motor Vehicles.—The electric automobile is not yet as 
perfect as we may hope to see it, but improvements are coi 
tents in this 
sub-class al numbers 513. Some of the latest improve- 
ments will be found in the specifications of the following 
patents :-— 

1897. Morris and Salom, No. Woeds. 
No. 585,371 ; ‘Mazim, No. 594,805. 

1898. Knudsen, No, 613,420. 

1899. Hunter, No. 629,079. 

1900. Sperry, No. 643,258 ; Riker, No. 661,553. 

If space permitted we might go on to notice numerous 
other su such as electric clocks and time service 


579,890 ; 
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electrically-controlled range finders, electric typewriters, safe 
protection, burglar and fire alarms, engraving and multi- 
colour printing by electrical processes, and so on; but 
enough has been said to show how important an agent 
electricity has now become in the service of man. Its 
importance will, no doubt, increase enormously in the 
years to come, for in spite of the rapid progress that has 
heen made, as this survey of electrical patents shows, our 
electrical appliances are in many cases still in a transition 
stage, ‘and great developments may take place at. any 
moment, 








SOME NOTES ON OVERHEAD TRAMWAY 
WIRES. 


By LIONEL E. HARVEY. 


Ir can almost be said that safety to the tramway-using 
public is as much dependent on the good condition of the 
overhead construction as on the efficiency of the braking of 
the car. 

There are three main conditions that conduce to this 
safety :—(1) the line should be constructed in a proper 
manner ; (2) the line should be periodically inspected in a 
proper manner ; (3) the line should be used by the motormen 
in @ proper manner. 

1. Construction of the Line-—With regard to this, apart 
altogether from the questions of the sightliness and trim ap- 
pearance of a line, there are several main features to be 
necessarily observed. Firstly, the poles should be of sufficient 
strength not to “ whip” unduly. Theoretically, they should, 
of course, be heavier on the convex side of a curve, both in 
side-arm construction and in span work, but this is 
very seldom carried out, owing to the fact that complication 
is caused in planting, and it is pretty generally the practice 
to use one size of pole, sufficiently strong to take curves, and 
to leave a large factor of safety when used on the straight. 
Secondly, in bracket-arm construction, the pipe of which the 
bracket is made should be of sufficient. strength not to bend 
from the point where the stay rod is attached, and there 
should be a sufficient number of stay rods of suitable lengths 
to prevent this bending. Thirdly, the method of suspension 
of the trolley wire to its.supports should give an ample 
margin of safety. Opinions differ as to whether it is better 
to solder the ear to the wire or not. If theear is soldered, it 
is absolutely imperative that . the operation should be carried 
out in a most careful manner, otherwise the wire will be 
softened, drawn out, and weakened, and to these causes is 
generally due the breaking of the wire at an ear. Before a 
hot iron or metal pot is applied to the ear, the strain should 
be taken off the wire on each side of it. The author 
has seen instances in which, through neglect of this precau- 
tion, the wire has been reduced in diameter as much as 20 per 
cent. at the lip of the ear, and all the hardness has been taken 
out of it. The insulating bolt must be amply strong enough 
to take side strain on curves, and should be properly screwed 
into the ear and tightened. 

In bowstring and span construction, where double curve 
hangers are used, these should be strong enough not only to 
stand the side strain of the trolley wire, but also the tension 
in the span itself. 

In curves it is advisable to use long ears, so designed as 
to bend evenly throughout their whole length, and as. few 
pull-offs as possible consistent with a regular curve. The 
trolley wire should, if anything, be placed towards the inside 
ty curve, in order to reduce the speed of the trolley- 
wheel. 

At junctions, frogs should be placed so that the trolley 
pole does not have to reach out to them for either road that 
the car may be taking, and the trolley wire should have a 
straight “lead” into the frog, i.¢., so as not to have a sharp 
angle at the lip of the casting of the frog. © 

Where adjustable crossings are used, at the point where 
the wires cross after leaving the frog, they should be pulled 
out to as obtuse an angle as possible, consistent with other 


- conditions, in order that at the neutral point of the crossing 


there may be no likelihood of the trolley-wheel taking the 


| 


Section insulators should be placed, if possible, on the 
straight and flat ; firstly, because they are not generally de. 
signed to take any side strain; and secondly, becanse of 
necessity the current must be shut off as the car passes 
through them—to prevent arcing. 

With regard to tautness of wire, the author has found 
it a safe rule to allow about 12 in. sag, in a 40 yards span 
with an atmospheric temperature of about 60° F’. 

Generally, great care should be taken not to nick the 
wire with pliers, so as to destroy the “skin” strength, 
Nozzles in galvanised wire should be painted or vaselined, 
Pole straps should have an ample margin of strength. Where 
rosettes are used, care should be taken in examining the con- 
dition of the wall to which they are to be attached—a point 
which is often overlooked. 

2. Inspection of the Line.—This should be carried out 
periodically on all routes. Every ear should be examined to 
see if the wire is worn at the lip, and that the insulating 
bolt’ is in good order. Span wire, guard wire, bowstrings, 
and nozzles should be examined for rust and broken strands, 
Mechanical frogs and their pull gear should he greased. 

Cracks should be looked for in globe strains and other 
insulators. Section insulators should be examined for wear, 
and feeder cables should not have worked loose at the section 
insulators, or have the insulation worn off at the point where 
they come through the pole. 

8. Treatment of Line by Motormen.—This is » most im- 
portant point. As a rule drivers pay far too little attention 
to the speed at which they take junctions and curves. At 
frogs and crossings in particular, the speed of the trolley 
should never exceed two miles per hour, and the driver should 
always have his brake ready to stop at a signal from the 
conductor, who should be on the watch. If a trolley wheel 
has on one journey come off at any point, on the next and 
subsequent journeys until the fault is remedied, the con- 
ductor should hold the cord as he passes the doubtful point. 
At section insulators, care should be taken to shut-off current 
to prevent arcing. If a trolley has come off the wire and 
got entangled in the guard wires, great care is required in 
releasing it, or there will be danger of the.guard wire being 
burnt through and falling. At termini where the trolley 
has to be swung round, it is most advisable for the conductor 
to do this by walking round the car with the cord. The 
author has been in a town in which it is customary for the 
conductor to go on the top of the car, catch hold of the 
trolley pole, depress it and swing it clear of the wire and then 
push it round. In one case, through the insulation on the 
trolley pole having been rubbed off and this bare portion 
coming in contact with the wires as the pole swung round, 
both trolley wires were burnt through and fell to the ground. 

In conclusion, the author hopes that these few general 
notes will be of some service in drawing attention to the 
proper care of the overhead wires, which are so apt to be sadly 

neglected. 








TELEPHONES AND PUBLIC OPINION. 





Mr, AusTEN CHAMBERLAIN, a8 Postmaster-General, has re- 
ceived in the past week three deputations, the first including 
inhabitants of Tunbridge Wells and delegates from other towns, 
asking him to withhold his consent from the proposed sale of 
the telephone undertaking ; the second, a deputation from the 
Town Council, desiring that he would give his consent, and 
thus enable the town to dispose of the exchange system, and 
avoid the loss and expense incurred in carrying it on, and the — 
third from the Ratepayers’ League supporting the Council. The 
importance of the sale as it affected other towns, and muni- 
cipal telephony generally, was dwelt upon by the first depu- 


tation, who also expressed the opinion that the methods by — 


which the negotiations had been carried through were 
unsatisfactory. The second deputation limited themselves 
to the practical point that it was desirable for the town to 
dispose of its telephone exchange, If the Post Office would 
take it. over on terms and conditions as advantageous to the 

yers and telephone users as those offered by the 


ratepa, . 
National Telephone Co., the Corporation would readily — 


agree, 


The Postmaster-General adopted a very reasonable atti- — 
tude towards all the deputations. The subject was of such — 
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jmportance as to render him unable to give an answer there 
;od then, but he made clear the points which he 
could disregard and those which he ought to consider as 
Tostmaster-General. It was no part of his business to con- 
stitute himself a Court of Appeal on subjects of purely local 
concern. He could only deal with Tunbridge Wells through 
its accepted mouthpiece, its representative body—the Cor- 
poration of the Borough. Those other Corporations who 
feared that his consent—if he eventually gave it—would 
Jead to the agreement being cited as an instance of failure in 
maunicipal competition were surely strong enough to be able 
to protect themselves, and to carry out their own work 
without being unduly affected by what they themselves con- 
sider uninstructed public opinion. ‘The suggestion that the 
Post Office should purchase the system was one of the pos- 
sibilities he had been considering, but he could not hold out 
any expectation that he would pay £28,000 for something 
which, on their own showing, was not worth that sum. 

Mr. Austen Chamberlain thus plainly but courteously dis- 
posed of the extraneous matter submitted to him, and 
‘xplained that the view to which he as Postmaster-General 
had to direct his attention was as to how the proposed sale 
affects the general development of telephony throughout the 
country, and as to how it affects the powers of the Post Office if 
they shall—assuming that they should wish to do so—pur- 
chase the undertaking of the Telephone Co, in the course 
of a year or two, or themselves undertake the whole business 
of telephony throughout the country when the license 
expires. He approached the real question as it affects the 
State when he said that the license of the company had been 
extended to 1925 because of the competition, and if the 
competition were withdrawn it became a serious question as 
to whether the company’s license should be allowed to con- 
tinue for that period. 

Probably everyone will agree with Mr. Austen 


 Chamberlain’s incidental remark that “he did not think 


that it was ever contemplated by Parliament that within so 
short a period, or, even within the currency of the license 
eranted, the Postmaster-General would be asked to give his 
sanction to the transfer of the undertaking to the company.” 
Parliament did not contemplate it, but then Parliament un- 
fortunately was representative of ‘‘uninstructed public 
opinion.” The Act of 1899 appeared in our 
issue of August 18th in that year, and upon 
it we remarked that “by this Act the 
Government afford facilities for competition 
in @ service in which there should be no 


bility of such an occurence is, of course, remote. While the 
Postmaster-General can prevent the transfer of a license, he 
cannot prevent the business from being discontinued. — 

We quite agree witii Mr. Chamberlain in:thinking that if 
the principle of municipal competition is sound, there is 
nothing in the Tunbridge Wells incident to deter other 
municipalities from embarking in it...Thus the incident 
may be regarded simply as an instalment in the education of 
public opinion. Its importance in that. capacity is being, 
and will be, minimised in every possible way by the 
endeavour to explain that there are causes other than the 
fundamental onethat competition is inconvenient and unprofit- 
able. From his answers to the numeroug deputations it is 
clear that Mr. Chamberlain appreciates the situation so far 
as it relates to his department and will take a safe line there. 
He has an opportunity of taking action that would minimise 
further incidents of the same kind, and establish the tele- 
phone system of the country on a firmer basis. If he is 
waiting for the completion of the education of public 
opinion, he will probably consider the time not ripe. We 
believe, nevertheless, he would find that a bold plan,’ having 
in view the absence of competition, would receive at the 
present moment far greater public support than is generally 
assumed. Mr. Chamberlain’s own department has shown by 
evidence before Parliamentary Committees, and by the course 
taken in the case of its own. exchange, that it under- 
stands the problem involved. If “ public opinion” remains 
“ uninstructed,” will not some responsibility attach to the 
political side of Mr. Chamberlain’s office ? 








COUNTRY HOUSE PUMPING. 


A NOVEL piece of apparatus, which is now being put on the market 
by Messrs. Drake & Gorham, has been designed by them to filla 
long-felt want in providing a perfectly reliable method of stopping 
@ pump as soon as the tank is full, The ordinary type of float tank 
switch is too erratic, and liable to get out of order, and is only 
adapted for use with electric motor-driven pumps. 

The D. & G. tank switch shown in fig. 1 consists of a D.P. knife- 
switch, the. handle of which is coupled by a brass rod passing 
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competition,” and we said that it could only 
be regarded as a temporary measure. Parlia- 
ment, as a whole, is partly relieved from re- 
sponsibility by the recommendations of its 
Committee, whose report was published in 
August, 1898. Our comments on this Com- 
mittee’s recommendations were made in our 
issue of . August 12th, 1898, and these com- 
ments show that the subsequent trend of 
events, though they may not have been con- 
templated by Parliament, will have come with 
little surprise to those whose business it was 
to study such problems. 

While we find fault with the Act of 1899 
as a whole, we cannot but admit the wisdom of 
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including in it the provision for the Post- 
master-General’s consent to the transfer of 
licenses. At the present juncture it enables 
us to obtain the expression of divergent 
views, besides giving to the Postmaster-General 
a control of his monopoly. The position in which Mr. 
Austen Chamberlain is now placed is certainly one of con- 
siderable interest, as well as of some difficulty. He can, if 
he beso minded, listen to the arguments of the unrepresenta- 
tive inhabitants of Tunbridge Wells, supported by the Lord 
Mayor of Manchester, the Secretary of the Chamber of Trade 
at Hull, aad delegates from other places not paying Tun- 
bridge Wells rates, and decline to agree to the sale of the 
Corporation's undertaking, What, then, will the Corporation 
do? If they continue to carry on the enterprise, will the Post- 
master-General be prepared to put the Sheriff's officer in the 
Town Hall to recover the royalties due on a service that does 


not pay, but is carried on because he vetoes a sale? The porsi- ' 












Fig. 1. 


through a stuffing box to a piston fitted in a small brass cylinder. 
The upper part of the cylinder above the piston is connected to the 
overflow from the tank. As soon as the tank overflows the piston is 
forced down, thereby pulling off the -maiu switch and stopping the 
motor. Before reaching the bottom of the stroke a port is un- 
covered which allows the overflow pipe to empty. 

Where the pump is some distance from the house the cylinder is 
connected to the relief valve, and acts as soon as the ball cock in 
the tank begins to close. 

When the pump is driven by belt from an engine which is doing 
other work at the same time, the connecting rod is coupled to the 
striking gear, and throws the belt on to a loose pulley as soon as 
the tank is full. 

In the case of pumps driven by gas or oil engines used only for 
eee the ap is arran to shut off the supply of fuel 
y meang of a spitable quadrant or jever, as shown in fig. 2. Bhe 
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device is certainly ingenious, and by ensuring a sufficient supply of 
power, provides that reliability of operation that is essential to 
success, 








LEGAL. 


British Exvxecrric STREET TRaMyays Co., Lrp. 


Brrorz Mr. Justice Swinfen Eady in the Chancery Division last 
Friday, Mr. Henderson moved for an injunction in the matter of Kirby 
and another against the British Electric Street Tramways Co., Ltd., 
restraining the defendants from holding a meeting on the 22nd inst. 
for the purpose of confirming a special resolution passed at an 
extraordinary general meeting on the 8th inst. Neither of the 
plaintiffs had received notice of the earlier meeting, and only one had 
received notice of the present meeting. The defendants, however, 
had filed an affidavit by their secretary, in which he stated that he 
had posted notices to the plaintiffs, and by the articles of association 
that constituted a serving of notice. He could not, therefore, 
support the motion in its present form, but asked ‘leave to amend it 
and move on the ground that the actual novice given did not 
sufficiently apprise the plaintiffs of what was to be done. 

His Lorpsuir refused leave to amend, and the motion was dis- 
missed with costs. 





ACETYLENE InLuminatTina Co. v. UnirED ALKaxLr Co. 


In the Court of Appeal last Friday, before Lords Justices Vaughan 
Williams, Stirling, and Cozens-Hardy, this case was commenced on 
appeal by the plaintiffs from a judgment of Mr. Justice Buckley dis- 
missing an action which had been brought to restrain the alleged 
infringement of a patent relating to the manufacture of carbide of 
calcium. 

Mr. Fletcher Moulton, K.C., Mr. R. Wallace, K.C., and Mr. A. 
Colefax appeared in support of the appeal; and Mr. Cripps, K.C., 
Lord Robert Cecil, K.C., Mr. A. J. Wallis, and Mr. Bucknill were 
for the respondents. 

Mr. Mouton, in opening, said that the plaintiffs were owners of 
a patent, No. 16,705 of 1894, for the manufacture of calcium carbide. 
Nothing would turn specially upon chemical points in this case, 
but counsel described shortly -the ‘nature of the substance 
and its use. The process was of the greatest commercial value. 
The curious thing was that in this action the case of both sides was 
that Mr. Willson, by whom the patent was taken out in 1894, was 
the inventor of this process. The question really turned on whether 
or not he allowed his knowledge to slip out before the patent, or 
whether the patent ought to be dated at such a date that someone 
coming behind him as to time, came before him by way of antici- 
pation. The two anticipations relied upon were an earlier patent 
of Willson’s in America, which was said to anticipate the patent of 
1894, and a French publication, that publication coming before the 
date of the American patent,and the patent in the action. In 
December, 1892, 2 Frenchman, named Moissan, commenced a series 
of papers on the subject, in which he pointed ont that the essential 
thing in order to obtain crystalline carbide was to obtain sufficient 
heat. The material.was subjected by him to the thermal action of 
the electric arc, and his idea was to dispense with the passing of 
the current through the material. On the other hand, the patentee 
said, ‘In carrying out my invention I employ a suitable electric 
furnace such as a Siemens arc furnace, andin its chamber I place 
lime and carbonaceous matter, and pass a powerful electric current 
through it in order to generate an enormous degree of heat; he 
was the first person to tell the world that a currentof electricity 
passing through the material would produce calcium carbide. There 
might be other means of producing it, but the patentee’s method 
was the only way economical enough to make the product of com- 
mercial value. Moissan’s was what was known as the “ toasting ” 
method, and in that’ a commercial current was used to produce a 
laboratory specimen. The hearing was adjourned. 


At the resumed hearing on Tuesday Mr. Colefax followed Mr. 
Moulton in support of the appeal. : 

Mr. Cripps, K.C., on behalf of the respondents, contended that 
Mr. Justice Buckley’s judgment was legal in every particular. He 
submitted that there was no subject matter for a patent in the 
plaintiffs’ process, and that even if there were, the patent had not 
been infringed by the defendants. The production of calcium car- 
bide was not new, and the use of an old well-known form of electric 
furnace, namely, the Siemens arc, to produce it, was not a discovery 
which justified a patent. There was no suggestion of the slightest 
difference between the commercial and the laboratory process, and 
according to the patent Jaws of this country when a scientific dis- 
covery had been disclosed, anyone was entitled to use it for all 

urposes, 
4 On Wednesday morning the Court intimated that they did not 
desire to trouble Mr. Cripps any further. 

Lord Justice VaucHan-Wi.LiaMs, in giving judgment, said that 
the anticipations relied upon were contained in Moissan’s paper and 
also in a patent of Mr. Willson taken out in 1892. . With regard to 
the first communication, he was disposed to think that when Mr. 
Moissan communicated that paper he was thinking only of opera- 
tions done in a furnace which had been previously setae to in 
prior papers which had been published by him. But he thought the 
result of Moissan’s investigations was to show that the intense heat 
—described as between 3,000° and 3,500°-which could be produced 





in an electric furnace was a sufficient heat to enable the productiof, 
among other things, of calcium carbide. They must take that ay 
being part of the knowledge of the world interested in this subj 
As to Willson’s patent, though bearing in mind that the object of 
the patent was to prevent certain 
was perfectly plain from passages in the specification that the state 
of knowledge was such that it known that the necessary heat 
for the production of calcium carbide could be obtained by a method 
in which the electric current was not only brought near to the ore 
so as to beat it by radiation but was also passed through the 
material. It seemed to him for these reasons that the anticipations 
relied upon by the defendants had been established. Dealing next 
with the question of subject matter, if they read the evidence of t 
experts who were called for the plaintiffs, it was perfectly mite 
that they themselves were in great difficulty in attempting to state 
what the subject matter of the invention was. They seemed 
really to admit having regard to anticipations that it was well- 
known that at all events in the laboratory they could attain by 
means of the electric furnace sufficient heat to enablethem to deal with 
the refractory ores, and to arrive at the calcium carbide result. But it 
was said that it was not known that they could pass the current 
through the material, and yet produce the result. It seemed then 
that what he had already said with regard to the 1892 patent 
disposed of that suggestion. The only other suggestion which 
was made was that the former knowledge was really only the result 
of laboratory experiments, and that it was avery expensive result 
to arrive at, and that up to that time there was nothing to show 
that calcium carbide could be produced commercially. On that 
point he agreed with the learned judge in the Court below, that 
this was not good subject matter for apatent atall. If they were to 
have good subject matter for a patent there must be some invention 
and some new result, and if neither of these were included, it wasnot 
sufficient to say that a process involving nothing which was 
scientifically new, was the first to show that calcium carbide coul 
be produced on a large scale. The appeal would therefore be dis- 
missed. 

Lords Justices Stirling and Cozens-Hardy concurred. 








CORRESPONDENCE. 


Tramcar Brakes. 


I have followed with much interest the articles and corre- 
spondence on the above subject, and I entirely ‘agree with 
you that it is the human element which has been to blame 
for the recent electric tramway accidents. 

In proof let me cite the Bristol tramways ; there, running 
from Old Market Street to St. George and Kingswood, 
several severe grades ranging from 1 in 19 to 1 
in 12 are encountered. This road was run for three 
years, first motor cars with trailers, and’ after that 
with motor cars only, yet one never heard of a runaway car 
on that system, though the only brakes the men had were 
hand-wheel brakes, and the short circuit emergency brake 
B.T.H. K.2 and K.10 controllers. Why was this route 
almost free from accident ? Because the company were very 
particular as to what men they employed on the cars, and 
gave them a good training.- In another case, take the 
Walkley route on the Sheffield Corporation system. This 
route has been described as the most difficult route 
in the United Kingdom. By placing well-trained men 
thereon the Sheffield Corporation have been particularly free 
from accident. 

With reference to the best brake, it is, in my opinion, the 
hand-wheel brake set so that it has but one turn of chain 
on the brake spindle, all brake shoes taking an even bearing 
surface on the face of the wheel, and each shoe taking up its 
proper bearing at the same time; in short, all tramway 
systems should have efficient fitters. That such is not 
always the case, brake blocks worn through at one end -and 
barely touched at the other are proofs, and these can be 
seen on a good many of our large systems. 

In addition, all cars which have to travel on steep grades 
should be fitted with a track brake. In my opinion a 
mechanically-applied track brake is the best ; one that can 
be applied at the top of all steep grades and allowed to 
remain on until the bottom of the hill has been reached. 
Whether this is applied by chain or worm gear, is, in my 
opinion, a matter of indifference. The chief advantage of 
worm gear is that the motorman has no pawl to contend 
with. Where grades are very steep the wood blocks should 
be changed every day. I have known several accidents 
avoided through these brakes being applied, in addition to 
the hand-wheel brake, on fairly level runs, 








splashings from molten ores, it - 
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Trade distinctly states that each’car must be supplied with 
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“Suum Cuique” states against the track brake that it 
rubs the sand off the rails, whereas when there is no track 
brake the wheels press the sand on to the surface of the 
rails, and they become rough. With this opinion I entirely 
disagree, as on a steep grade where track brakes are used, 
the rails are kept clean, and thus seldom become greasy. 
These track brakes are used in: Bristol and Sheffield with 
chain gear, and in Brighton with worm gear, and they give 

fect satisfaction . 

In addition to the above, a rheostatic or other emergency 
prake should be fitted to every car, and motormen should 
use it occasionally to see that it isin good working order. 
With reference to using the rheostatic brake as a service 
brake, the relative cost compared with the wheel brake has 
yet to be ascertained; on this system we use rheostatic 
brakes on five cars, and hand-wheel brakes on the remainder. 
This arrangement will be given a good trial for two or three 
years ; the result should be interesting to all tramway men. 

One of the most important parts of a car’s equipment is 
the sanding gear., The best I have seen is the spring 
shuttle worked by pedal, the pedals being placed about .1 ft. 
behind the brake pawls. There should be two sand boxes 
on each end of the car, each shuttle being controlled by a 
separate lever. This is a great safeguard, as one is almost 
certain to work, if not both, provided they get the proper 
attention at the sheds. A foot pedal is much better than a 
hand lever, as the motorman has already sufficient to do 
with his hands. To sum up, all cars should be fitted with a 
hand wheel brake, properly adjusted ; a good track brake 
bearing on the rail surface ; and a good supply of gritty 
sand—something that will bite the wheels and rails; but 
ebove all, every man who is put on the front of a car should 
pass a medical examination, and be thoroughly well trained, 
being put to every test possible before being allowed to drive 
a car by himself. 

Managers of Corporation tramways should have full 
control over the appointment of. motormen, and should ndt 
be forced to find work for any man a Councillor may 


_ choose to send along. 


The worst accidents we have had—viz., those at Devon- 
port and Chatham—have occurred on 3-ft. 6-in. gauge. I 
cannot recollect a car turning over on a line with a 
4-ft. 84-in. gauge. I have worked on both, and would 
strongly advocate the 4-ft. 8}-in., even with single track 
aid loops, as being far preferable and much safer to work 
than double track with 3-ft. 6-in. gauge. With the narrow 
gauge the brake, levers, and every other part of the car 
equipment are in too small a compass, and motormen cannot 
get the same leverage on narrow-gauge tracks that they can 
on the broader gauge. 

I trust that this correspondence will make managers more 
careful in the selection of motormen, and that they will see 
that all their men are properly trained. 

Superintendent. 





_ Lkave read with interest the comments on tramcar brakes 
in the ELEctRIcAL Revrew and your ‘“ Leaderette” on the 
question in last week’s issue. You appear to puff the 
Glasgow men, and charge other'“‘ Motormen” with being 
both ignorant and reckless. I have driven electric cars in 
Liverpool, Sheffield, Sunderland, Brighton, Gateshead, and 
Newcastle-on-Tyne, on some of the steepest grades in 
England. A great deal can be learned by actual experi- 
ence. Knowledge of the brake and how to use it is one of 
the most important things for a motorman to know, and 
Very difficult to learn. No man, however clever, can learn 
it in a week. If engineers and managers who are held 
responsible for the’ efficiency of a system would employ 
practical and experienced men to attend to the brakes and 
adjust them properly, there would be fewer accidents. In 
my opinion, each car ought-to be fitted with three inde- 
pendent brakes. according to Board of Trade rules :—First, 
there ought to be a good serviceable hand brake; second, I 
Would recommend the Standard air brake, which can be 
used in place of the hand brake for ordinary stops ; third, 
the magnetic track slipper brake, which I believe to be the 
Most powerful emergency brake invented. 

I have no interest in recommending any particular kind of 
brake; I simply speak from‘ experience. The Board of 


three separate brakes. If you knew the unreasonable hours 
in which motormen have to perform their duties, you would 
not be surprised at the apathy shown by them in this dis- 


cussion, 
Ibid. 





“ Assistant Manager” writes:—“ I have read with much 
interest your leader on the all-important brake question, and 
I heartily endorse your views upon the same.” Enclosing 
a card which is carried by all drivers, and which’ supple- 
ments the book of rules and regulations of his company, our 
correspondent places it at our disposal, and we have pleasure 
in reproducing the following extracts regarding the use of 
brakes :-—- 

“The track brake is to be applied on entering all very 
steep down grades, ard kept in action by means of the 
catch, . . . . The speed of the car should then be 
regulated by the electric brake. 

“‘When going up steep grades, and the car has to be 
stopped, hold it stationary by means of the wheel brake. If 
the car threatens to run back, keep the wheel brake on, but’ 
not tight enough to skid the wheels, and apply the track 
brake as well. 

“When necessary to back a car, the reversing handle 
must be' first put to backing position. The electric brake 
will stop the car, when required, from running back only 
when the reversing handle is in this pesition. Ji 1s neces- 
sary to bear this clearly in mind, as when going up a steep 
hill, and the car should from any cause run back, the elec- 
tric brake will not stop the car from running back until the 
reversing handle is put to the backing position. If it becomes 
necessary to apply the electric brake, release the wheel brake. 

“‘ The electric and the track brakes will act together. 

“‘ The track and the wheel brakes will act together. 

“The electric and wheel brakes are not intended to be 
applied at the same time; but should the electric brake fail 
to act, leave it on, and immediately apply the wheel brake, 
and then, if necessary, the track brake. 

“Enter all down grades slowly; the steeper the hill the 
slower must be the speed. 

‘Don’t use the track brake on a sharp curve.” 





Mechanical Engineers for Electric Generating Stations. 


I have been greatly interested by the correspondence on 
the above subject. -1 would like to refer *‘ A.I.E.E.” and 
“Shift Engineer” to a recent article in the ELecrricaL 
REVIEW, viz., “ Electrical Engineers-and Boiler Efficiency.” 
I think the letter of J. Prentice comes very near the point, 
also the views of “ Another Student.” 

Why are good mechanical engineers disqaalitied when 
they apply for posts? Simply because they have not had 
central station experience, 

I am an engineer with good shop practice and experience. 
I have, for the last seven years, had charge of engines ” 
(three), boilers, economisers, electric light installation and 
machinery. I am thoroughly conversant with boilers, either 
tabular or multi-tubular, also with engines, condensing or 
otherwise. I erected and fitted up vertical high-speed 
engines for electric lighting, also quantities of shafting, 
steam, water and gas piping. I have done all repairs, and 
run the whole plant with the help of a youth as stoker. 

My ambition is to have charge of engines in some 
electric tramway power station, but when applying for the 
post, I am invariably told that I must have central station 
experience. 

I would point out that many young electrical engineers 
know very little of engines. As a case, I know one very 
well who, on starting 30-H.P. engine ina private installation, 
never drew off the water or warmed her up, but turned steam 
full on. Result: he knocked off and broke the cylinder 
cover. 

Mechanic. 





Students’ Difficulties, . 

With regard to the “ much discussed question of students’ 
difficulties,” one clause submitted to your paper, of which 
I am a constant “reader, and signed by ‘DR. Broadbent, ’ 
rather amuses me. a: oa ANE eat eM , 
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It is this—that the student should work as a pupil, and 
notas an apprentice, as by tbis course he can leave a job 
when he thinks he knows encugh about it. Now, I have 
served with a leading firm of, électrical and mechanical engi- 
neers, whose speciality is high-speed combined plant, and 
during the time which [I spent with that firm—six years 
(including two years as outdoor assistant)—I have come to 
this conclusion, and my argument is, I am sure, backed up 
by better men. than myself. It is this: that the average 
“pupil,” .or as he styles himself, ‘Gentleman Apprentice,” 
is more bother than he is worth. This type of individual is 
mostly in the way of men who will work, and, as a general 
rule, any work which he may be expected to do, has to be 
done over again, properly, by'a workman, sometimes, as in 
my experience, by an “‘ apprentice.” 

Hoping you may find space in your paper to insert this 
on behalf of one who is not ashamed to sign himself 


An Apprentice. 





Consulting Engineers not all to Blame. 


The attention of my Association has been called to a 
paragraph in your last issue regarding a Conference between 
the National Electrical Manufacturers’ Association and tbis 
Association. 

So far as my Association is concerned, it does not com- 
plain of the architects and consulting engineers, as might 
be inferred from your paragraph, as a body, but only of a 
few, who are taking an undue advantage by obtaining trade 
discounts to which they are not entitled, and to which we, 
as an Association, strongly object. 

'I may say, further, that this is only one part of the 
matter on which the two boards are conferring, but I shall 
feel obliged if you will make it clear in your next issue that 
my Association does not suggest that the members of these 
two important bodies, the Architects’ and Consulting 
Engineers’ Associations, as a whole, transgress in this 
respect. 

Thos, Guthrie, 
Secretary, the National Electrical 
Contractors’ Association, 


London, E.C., November 20th, 1902. 





BUSINESS NOTES. 


The National Show.—At the National Cycle and 
Motor Car Show at the Crystal Palace this week, the Cologne 
Accumulator Works, of Kalk, near Cologne, have an interesting 
display of their secondary batteries, both for the propulsion of 
electrical motor cars and for ignition purposes in petrol cars. 
Messrs. Chas. Peacock & Co., Clerkenwell, also show a wide range of 
electrical accessories for automobile purposes, while the Phoenix 
Accumulator Co., of Birkbeck Bank Chamberr, E.C., exhibit their 
Phoenix accumulators. 


Free Lamp Renewals.—We regret that an error 
occurred in our Jast issue in connection with this subject, the name 
of the manager of the London Electrical Installation and 
Maintenance Co. being J. Stuart-Quilter, and not Stewart Gunther. 

One of our readers writes that he has two shops in the City, fitted 
with 27 and 39 lamps respectively ; the lamps are maintained by the 


“above company and changed every three months. The result has 


been a good light and a slight reduction in the cost of electricity. 


Remarkable Proceedings at Taunten.—A case of 
unique description was inquired into at Taunton on Monday last 
before the borough magistrates. The borough electrical engineer, Mr. 
E. B. Thornhill, was charged with having wilfally altered the readings 
of the meters in certain consumers’ premises, with intent to de- 
fraud.. The case rested upon the evidence of A. E. P. Witham, who 
was lately chief assistant to Mr. Thornhill, and was dismissed in 
July last. The witness alleged that he was instructed by Mr. 
Thornhill to .put forward the indexes of 89 consumers by an 
arbitrary amount, up to a maximum of 370 units at a time, the 
total money value amounting to £200 in one half-year. The 
borough accountant testified that he aitered the figures in the meter 
books in accordance with reports from the engineer in the case of 
meters that were found to register incorrectly. It was submitted 
that the prosecutors must prove intent to defraud, and in the result 
the magistrates decided that a sufficient case had not been made out, 
and dismissed gll the charges, ae 
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Electrical Wares Exported. 











W2EK ENDING Nov. 267TH, 1901. {| Wxex mNDING Nov. 25TH, 1999, 
Amsterdam .. +. «» Value £83 Adelaide -» Value £139 
Auckland. Teleph. mat, oo MT Amsterdam .. ee ee 
Azores. Teleg.cable .. -- 1,000 Auckland .. es ‘in «| BB 
Bombay oe ee «se e- 318 Bangkok .. ee ee Rone 
Calcutta .. ee os o- 2,209 Bombay... s ir 3 eee 
Cape Town .. os op - 1414 Buenos Ayres. Teleg. mat... Ig 
a Teleg. cable -- 516 w Teleph. mat. 1,497 
Christiania. . we res ae 20 Calcutta ee oe oe 5, 
Colombo .. ae <6 -- 1% Cape Town .. ey es 
re Teleg. mat, .. oo ae Copenhagen. Teleg. mat. 208 
Copenhagen. Teleg.wire ~.. 144 |, Lucban ae ‘S oo = os 1,168 
Durban ° + ee oa) wat PP Teleg. mat. . on wen 
Fremantle .. ee re oe 906 East London oe es ae 
Hamburg .. Ks ae -. 142 Fremantle .. os se -. 10 
Hong Kong .. ed ee ne 22 ot Teleg. wire .. . 18 
Kobe .. Bs oe oe Ae ul Gibraltar .. ah oe oe an 
Rotterdam. Teleg. wire A 60 Hamburg .. ne a BA 9 
Singapore .. oe -- 108 ” Teleg. mat. .. oo: ae 
Stockholm. Teleph.cable .. 250 Hobart a ie ee 0. ee 
Wellington .. as oe ee ©6529 Hong Kong .. 40 
Yokohama .. ee oe e+ 3,985 Karachi 218 
Yokosuka .. ie ve -- 3,846 La Plata » ae 23 
‘i Teleg. mat. yh} 
Madras o* 25 
Melbourne oe ee o» 805 
Nagasaki .. 9e ce -- 418 
Odessa on ee ew aa 42 
Ostend es .e te +» 160 
Penang <2 oe ee o. Oe 
Perth .. os ae vs oe ae 
Piraeus ce < oF oo 
Port Elizabeth .. ia «+ 550 
Shanghai .. ne oe oo 7 
Singapore .. ve ae oe. ae 
Stockholm .. ar es oe 
Sydney +“ ee oe +. 68 
Tokio. Teleg. mat. + +. 1,890 
Toronto : ou a 3 
Wellington .. es ee -- 216 
Yokohama ., as af 6 8S 
= Teleg. mat. coe Sih 
Yokosuka .. ae “i .. abe 
Total .. £16,086 Total .. £18,189 
Foreign Goods Transhipped, 
Durban. Teleg. mat. ..Valae £228 Genoa. Elec. goods .. Value £0 
Hamburg. Elec, machinery .. 
Melbourne. Elec. goods oe 54 
Sydney. Elec. goods .. «« 190 
Togal es -» £84 


“Tramway Accounts,’’—Messrs. Gee & Oo., proprietcrs 
of the <Accowntant, announce for publication within the next few 
days, a volume on “Tramway Accounts.” The standardisation of 
tramway accounts is a thing much to be desired, and the subject is 
now under consideration by a Committee of the Association of 
Municipal Tramway Managers of Great Britain. The author of the 
new book is Mr. Donald McColl, chief book-keeper, Glasgow Corpora- 
tion Tramways. 


Catalogues and Lists.—Several lists have been issued 
by Messrs. Rostinc & Fynn, Lrp, of Bradford, detailing their 
direct current protected type motors. They make their motors in 
four different types, thus :—protected, gas tight, enclosed, and open. 
They are now completely established at their new works at 
Thornbury. 

Messrs. Warp & Goxpstonn, of Manchester, have issued & 
“Dept W” list of their wires, cables and flexibles. Various 
switches, fuses, and other lighting accessories are also shown therein. 

The Dramonp Coat-Ourrer Co, of Stennard Works, ‘Wakefield, 
have brought out illustrated sheets of their patent electric and com- 
pressed air Longwall coal cutt-rs, also Garfield, Sutcliffe and 
Buxton’s patent deep undercutting disc machines, for compressed 
air, continuous and polyphase current working. 

The A.E.G., of Berlin, have issued acard giving the power consump- 
tion of Nernst and ordinary glow lamps in comparative table form. 

A trade list of their various specialities has come to hand from 
Messrs. W. Cannine & Co, of Birmingham. They include resistance 
boards, terminals, and many details for electro-platers and polishers. 

The Union Execrric Co., Lrp, have sent us an advance copy of 
their pamphlet No. 1,301 describing their ‘‘ F'” pattera shunt-wound 
a‘c lamp for direct currents. The lamp is claimed to embody some 
distinct improvements upon all previous types, more especially in the 
fitting of the cover, which is doue in such a way that it allows of 
perfect ventilation and keeping the globe free from film deposits, 
and therefore of an even and valuable traaslucency. 

‘A number of circulars relating to his well-known carbons have 


come to hand from Mr. Fanrus Henrton, of Nancy. They draw 


attention to alternating and continuous current carbons, and givé 
prices of the different diameters, &> We understand that the 
tirm has jast contracted with the Paris, Lyon and Mediterraneaa 
Railway for the supply of 62,000 pairs of carbons for the electri¢ 
lighting of its stations and offices 


The Gingert Arc Lamp Oo., Lrp., of Chingford, have issued # 


20-page section of their new catalogue. It is devoted to their are 
lamps and accessories. The Gilbert lamps are stated to be in use 


for public lighting in over 40 towns. Full descriptive matter ®” 
given of open type, yellow arc or flame Jamps, enclosed lamps, als0 


accessories and lamp gear. The Gilbert automatic switch for 
switching on and off any circuit at a distance is the subject of # 


loose sheet. The comptler of the catalogue has adopted a s mewhat 
unusual arrangement, with a view not only to makiog toe prices” 





clear, but also explaining readily what arrangements and apparatas 


are necessary for each consumer's particular circuit; a large amouat : 
of information is contained in the list in notes on various subject 


such as post doors, resistances, cut-outepglobes, &. 
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A catalogue of steel-clad electric motors has been issued by the 
Hagrison Encinz Co., of Ocean Works, Cross Lane, Manchester. 
The “M” type multipolar dynamos and motors are supplied for 
lighting and power purposes, from 5 to 50 H.P., and for belt or 
direct driving, and a description of the construction of the different 
parts appears in the pamphlet before us. 


Books Received.—“ Telegraph Switching Systems,” by 
7. F. Purves. London: H. Alabaster, Gatehouse & Co. 1902. 


Qs. net. . 

“Light for Students,” by E. Edser. London: Macmillan & Co., 
Ltd. 1902. 6s. 

“Science Abstracts,” November 25th, 1902. 
Feilden Publishing Co., Ltd. 2s. 


Trade Announcements.—Messrs, T. Clarke & Co. have 
removed from their showrooms in Symons Street, 8.W., to more 
spacious premises at 129, Sloane Street, owing to increased business 
demanding more commodious showrooms, stores and offices, which 
were previously under four different roofs. The new showroom is 
about 100 ft. long. The entire basement underneath is used as a 
repairing and adapting workshop. The stores, at the extreme rear, 
lead out into Pavilion Road, and a resident electrician is‘always in 
night attendance there. 

The partnership existing between Mr. Ernest Roberts and Mr. 
Arthur Ernest Blower has been determined. Mr. Roberts will con- 
tinue to carry on the business of a manufacturing electrical engineer, 
as formerly, at 6, Holborn Place, W.C.; on his own account. 

As there appears to be an impression abroad in some quarters that 
Messrs. Hands, Ltd., are no longer doing business, we are asked to 
inform the tradethat such is not the case. The firm is still trading 
in electrical fittings and accessories at Garlick Hill, H.C. 

Messrs. F’. W. Berk & Co., Ltd., of 1, Fenchurch Avenue, E.C., 
who have chemical works at Morriston, near Swansea, at Stratford- 
by-Bow, and in Germany, are supplying a specially prepared diluted 
sulphuric acid for use in accumulators. It is made from the best 
Sicilian brimstone and distilled water. 

The Lister Electric Manufacturing Co. have opened an office in 
Glasgow, at Baltic Chambers, 50; Wellington Street, and have 
appointed Mr. J. C. Woodburn to represent them in Scotland. Mr. 
W. A. Chandler has been appointed to represent the company in 
Newcastle and district, and his office will be at Station Chambers, 
10, Neville Street, Newcastle-on-Tyne. 


Dissolutions and Liquidations.— A meeting of 
unsecured creditors is to be hela to-day at 78, Coleman Street, E.C., 
to consider a scheme of arrangement between themselves and the 
River Plate Electric Light and Traction Co. 

The Davy Electrical Construction Co. meets at: 18, Bishopsgate 
Street Within, E.C., on December 21st, to hear an account of the 
liquidation from Mr. G. O. Frampton, liquidator. 

December 6th is the last day for receiving proofs (W. R. Davies, 
trustee, 63, Temple Row, Birmingham) for intended dividend in re 
Lewis Bayliss, electrical accessories manufacturer, Walsall. 

On Tuesday Mr. Justice Byrne had before him a petition by judg- 
ment creditors for the compulsory winding up of the New Imperial 
Electric Lamp Co., Ltd., whose business is that of selling electric 
lamps. The company was incorporated in September, 1901, and 
counsel for the company said the assets would not now realise more 
than £100, the company having been hard hit by the postponement 
of the Coronation ; but if the company were allowed to go on there 
was reason to believe it would be able to pay its creditors. Mr. 
Justice Byrne was of opinion that the evidence did not show assets 
sufficient to make it worth while to make a winding-up order, and 
directed the petition to stand over for a week, the company to 
furnish the petitioners with a statement of the assets of the company, 
and give them access to the books for the purpose of enabling the 
statement to be checked and verified. 


Bankruptcy Proceedings. — Under the failure of 
William Peter Durtnall, electrical and mechanical engineer, 85, 
Finsbury Pavement, E.C., and Caversham Road, Reading, the first 
meeting of creditors was held on Tuesday at the London Bank- 
raptcy Court before Mr. Bowyer, assistant receiver. The receiving 
order was made against the estate on November 8th upon the petition 
of creditors, Having called over the proofs, the chairman reported 
that according to the debtor's statements, after three years’ pre- 
liminary training and at the age of 18, he was appointed in 1889 or 
1890 as chief electrical engineer at the Cannon Street Hotel, and in 
that capacity he designed and erected the whole of the electric 
lighting and steam plant in connection therewith used in the hotel. 
At the end of 1896 ne and a brother started business at 85, Finsbary 
Pavement, bat three months later the brother retired, and the debtor 
was joined by Mr. E. H. Gadgeon, who was his nominee. The 
business was continued by the latter under the style of E. H. Q@udgeon 
and Co., the debtor giving occasional advice. Early in 1898 they 
were joined by another partner, who paid £70 for a third shire of 
the business, and soon afterwards the debtor gave up his appoint- 
ment at the Cannon Street Hotel to take an active share in the 
business. It was carried on at a fair profit until the middle 
of 1899, when a contract for lighting the Winchester Guildhall 
Art School and Library resulted in a loss. That led to a dissolu- 
tion of the partnership by the executor, and a deed of assignment 
in January, 1900, in favour of Mr: Percy Mason, as trustee for the 
creditors, A meeting was held a month later, when the debtor 
consented to continue the business alone, and in his own name, and 
to hand over a portion of the profits for the benefit of the old credi- 
tors, whose claims at that time amounted to between £400 and £500. 
Mr. Mason had since paid dividends amounting to between 10s, and 
15s. in the £. Tne debtor continued the business as arranged, and 
everything went on well until last September, when he tdok up a 


London: The 


contract for electric light and power with Messrs, Wyman & Sons. 
Ltd., of Reading, at the price of £1,800. In May last he had 
received £1,470 on account, but was then told that no further pay- 
ments would be made to him until he had completed the contract. 
At that time he was about £200 in work and materials off comple- 
tion, but had put in £540 in extras, and required a payment on 
account of them. Messrs, Wyman immediately refused to admit any 
extras, and eventually they offered to pay Mr. Percy Mason £300 in 
final settlement-of all claims, on the understanding that the work was 
to be completed by Mr. Mason, who’ had just before been appointed as 
trustee under a-second deed of assignment executed by the debtor on 
May 12th. Mr. Mason refused to accept the £300 in full settlement, 
but agreed to take it on account and to complete the work, leaving 
the question of extras over for arbitration. Finally, Messrs. 
Wyman & Co. withdrew their offer of £300, and the matter was now 
the subject of an action instituted by Mr. Percy Mason, and claim- 
ing £840 on the debtor's behalf. No accounts had been filed by the 
debtor, but he roughly estimated his unsecured debts at £1,200 
owing to 35 creditors, and had in the shape of assets book debts to 
the face value of £900, and the claim against Messts. Wyman’s. 
The debtor had further stated that under the deed of assignment, 
dated May 22nd last, Mr. Percy Mason took over £42 cash at bank, 
and the stock-in-trade, tools and office furniture, all of which were 
subsequently sold by auction for about £100. Mr. Mason, would, of 
course, account for that money, and any balance would be paid to 
this estate. The failure was ascribed to losses on the trading, and 
particularly on the contract with Messrs. Wyman & Sons, Ltd. 
Messrs. Sugden & Harford attended the meeting for the debtor, and 
in the absence of a quorum an adjournment of one week was agreed 
to, with a view to the appointment of a trustee and committee of 
inspection. The publicexamination of the debtor is appointed for 
December 18th. : 

In the Sheffield Bankruptcy Court on Thursday last week, a 
receiving order was made against Thomas Edward Morgan, elec- 
trical engineer, of 367, Eccleshall Road, Sheffield, and formerly of 
129, Ce:netery Road, on his own petition; Mr. A. Muir Wilson is 
the debtor’s solicitor. 

The case of Carl Vigant Tyge de Falbe, electrical engineer, late 
of 17, Shaftesbury Avenue, W., came before Mr. Registrar Link- 
later at last Wednesday’s sitting of the London Bankruptcy Court, 
with reference to the public examination of the debtor, who for- 
merly traded as the Electrical and General Contracting Co. The 
receiving order was made against him last July upon a creditor's 
petition, and it’appeared that the debtor, in November, 1901, gave 
up possession of his business to a trustee, under a deed of assign- 
ment executed in accordance with the wishes of a majority of the 
creditors expressed at a meeting held about that time. The business 
was started about two years previously, with a capital of £1,000, 
and the failure was attributed by the debtor to losses on contracts 
and on shares. Mr. CO, A. Pope, Assistant-Receiver, reported that 
the debtor had not filed the statement of his affairs as» ordered at 
the former sitting. He was not in attendance or represented that 
day, and under the circumstances, he applied for the public exami- 
pation to be adjourned sine die, The learned Registrar made an 
order on those terms. 

For Sale,—Electric lighting plants at St. Katharine, 
West India, Victoria, and Tilbury Docks. See ‘Official Notices” 
to-day. ; ! 








ELECTRIC LIGHT#AND POWER® NOTES. 3 


Bath.—The electric lighting accounts for the half-year 
ending September 29th, 1902, show a satisfactory increase in 
revenue; while, owing to the reduced price paid for street arc lamps, 
£2,161. has been received from that source against £2,370 in the 
corresponding half of last year; the private consumers paid £2,781 
against £1,630. Altogether the revenue is given as £5,258 against 
£4,380. The expenditure has been’ £3,756 against £3,004, the 
increase being due to repairs’and renewals, and to expenditure 
which cannot be charged to capital. The balance towards interest 
and sinking fund charges is £1,501, which leaves a deficiency, of 
£1,173 after paying all charges. : 

The E.L. Gommitees has resolved to gngage Mr. Manville. to 
advise as to its policy next year, and to report on the present con- 
dition of the works.. The ex-Mayor referred to the purchase of a 
motor-alternator, with a view to minimising the difficulty at the 
present time, and it was decided to accept an offer of two motor- 
alternators and switchgear at £250, on loan for six months. Mr. 
Silcock said that they were informed at the beginning of the year 
by Mr. Manville and Mr. Teague, that as long as they had the 
alternating-current system, the lighting of the city would be liable 
to interruptions. s 

Belgium.—The electrical department of the Office of 
Ways and Bridges, Brussels, hag received instructions to prepare 
plans with a view to the installation of an electric haulage scheme 
throughout the entire length of the Charleroi canal. 

Benwell,—The Newcastle-on-Tyne and District Electric 
Supply Co. has informed the U.D.C. that it has decided to reduce 
the price of energy 25 per cent., bringing 16 down to 44d. per unit. 

Bideford.—The Electric Supply Corporation, Ltd., has 
nformed the U.D.O. of its intention to apply for a prov. order to 
supply electricity in the town. The question was referred to @ 
committee consisting of the whole Council. 







































































































































































AL Ce AEE AT RN ON IE ate A Lt ee hth nn ta 
ah or re 5 Niet rts pst tanier oe Caron 
z ; F wee est ses 


een et mh eo arundel flame cama ae apie dean 
i da oa SSS Za Sag faa ti a ea Pe en 9 
ane i ere Bere 3 ns wae eo 
“* eRe ; . 











| : THE ELECTRICAL REVIEW. vo. 5. No, 1,905, Novannmn 23, 1998, 





Boyle.—Messrs. James Gordon & Co. report, that one of 


their improved patent Samson turbines, which was lately installed 
ab this station to replace one of another make, has been working 


for. some time, and is developing power fully up to their guarantees. 


Bradford.—Mr. Chattock, the city electrical. engineer, 
has recovered from a somewhat trying illness, and has returned to 
his duties. A new engine of 2,000 u.P. having been got to work at 
the electricity station, the deficiency in generating power which 
manifested itself during October has now been remedied. 


Brighton.—The. T.C. on November 20th decided to 
romote a Bill in Parliament authorising the Corporation to extend 
its area for electric lighting to districts outside the borough, 


Cumberland.—The Cumberland Electric Tramways Oo. 
has given the local authorities notice of its intention-to apply for 
the area in which the company can supply electricity for lighting 
and power purposes to be extended, so as to include the parishes of 
Frizington,. Cleator Moor, Egremont, Harrington, Maryport, and 
Aspatria (all urban districts),.Grest Clifton, Little Clifton, 
Broughton, Broughton Moor, Great Broughton and Little 
Broughton. 


Cardiff,—The Corporation accounts jus‘ published show 
that a profit of £519 was made during the last financial year in the 
electric lighting department, and this amount has been carried to 
relief of the rates. The net contributions from the ratesin aid of 
the electrical undertaking then stand at £7,051. A credit balance 
of £598 is carried forward as a-reserve fund. 


Carmarthenshire.—aA pplication is to be made to Parlia- 
ment in the next session for leave to introduce a Bill for the incor- 
tion of a company, to be called the Carmarthenshire Electric 
Rie Oo., for the purpose of establishing and carrying on electric 
works in different parts of the county, including Llanelly, Ponty- 
berem, Tirydail, St. Clears, Glanrhyd, and Carmarthen. At: Car- 
marthen the intention is to acquire the Carmarthen tinworks, which 
liave been disused for many months past. 


Cheriton.—The R.D.C. has consented to the grant by 
the B. of T. to the Cambridge Electric Supply Co., Ltd., of a prov. 
order to authorise-the company to supply electricity ‘at Cherry- 
hinton, Coton,. Fen Ditton, Girton, Grantchester, Great Shelford, 
Histon, Impington, and Trumpington. 


Cleckheaton.—The new electricity generating station 
and refuse destructor works of the Cleckheaton District Council 
were formally opened on Friday night last by Mr. F. W. Birkett, 
chairman of the Council. For the purposes of these works—the 
beginning of the electrical undertaking in Cleckheaton—the Council 
has borrowed £24,000. The station is on the direct current three-wire 
system, the outers being at 460 volts, and the supply pressure 230 
volts. .The machines, three in number, are of 150 Kw. each, and 
were made by Messrs. J. H. Holmes & Co., of Newcastle. The 
engines, by Messrs. Belliss & Morcom, of Birmiogham, are compound 
engines, working at a pressure of 155 lbs. per sq. in. There are two 
boilers of the Lancashire type, 26 ft. x 7 ft. 6 in., supplied by 
Messrs. Horsfield, of Dewsbury; these are in connection with 
Meldrum’s refuse destructor farnaces. The two feed pumps for the 
boilers are motor-driven, and there is a Green economiser. A 
Buffalo injector has been put in asa stand-by. The supply pump 
to tank is motor-driven, as also is an Edwards air-pump, in con- 
jtinction with a jet condenser, capable of dealing with 8,000 Ibs. of 
steam per hour. The two batteries supplied by the Electrical Power 
Storage Co. are each of 135 cells, and are of the P type, with a 
capacity of 250 amperes for one hour, or 50 amperes for 10 hours. 
The switchboard, for lighting or traction, is by Dorman & Smith, of 
Manchester. The balancers aud boosters are by the Phaeenix Dynamo 
Co., Bradford. The electricity scheme is that of Messrs. Baker and 
Appleby, whose assistant, Mr. L. N. Philips, has superintended the 
work of installation in detail. The resident engineer is Mr. A. 
Pickersgill, formerly of Dewsbury. The buildinge, which are of the 
most modern type in every particular, and are particularly suitable 
for ultimate extension at the minimum of additional expense, are 
from the designs of Mr. Clifton Lund, the borough surveyor, and 
have been erected by Messrs. Robinson & Crowther, of Cleckheaton. 
The whole of the maing, which are supplied by the B-I.W. Co., of 
Prescot, are laid solid in wooden troughing, filled in with pitch, 
with bricks‘over to protect the cable. By the original scheme it 
was intended that one set of machinery should be used for electric 
lighting; another for motive power, and the third asa reserve. But 
as the British Electric Traction Co. have since intimated that, instead 
of 200,000 units per annum for the Spen Valley tramways, they are 
likely to require twice that power, it is intended to make an early 
extension, tor which authority to borrow £6,000 more has been 
obtained. The system makes a start with about 2,000 8:c.P, lamps, 
and numerous applications are in hand for further lighting and for 

wer. 

PoThe engines were started at six o’clock on Friday. evening, the 
first being set in motion by Mr. Robert Thornton, the oldest member 
of the Council, the second by Mr. J. W. Wadsworth, and the third 
by Mr. George iRoberts... The switching-on of the light. was. per- 
formed. by . Birkett, who, as well as being chairman of the 
Council, is also chairman. of the Electricity Committee, The speak- 
ing was confined to a few sentences from Mr. Birkett, who said that 
he hoped that the tradesmen of the town would take fall advantage 
of the opportunities presented to them by this installation of keeping 
the town -to the froht,.. They could not do anything better in the 


——— 





way of making the town attractive than by lighting it by electricity, 
and therefore he hoped the installation would be as greata success as 
they had reason to expect it would be. He formally declared the 
works open. After this ceremony Mr. Birkett entertained a compan 

of 40 members of the Council and the contractors and engineers to 
dinner at the Masonic Hall. . 


Dartford.—An inguiry into the proposal of the U.D,¢, 
to borrow £8,000, te construct a refuse destructor in conjunction 
with the electric light and sewage pumping works, was held last 
week by Colonel Slacke, R.E , of the L.G.B. Mr. W. Harston, sur. 
veyor to the Council, stated that at the present time about 4,009 
tons of refuse were removed yearly from the town, and Mr. Haw. 
tayne, the consulting engineer, said that it was anticipated that the 
burning of the refuse would entirely save the coal now used in con- 
nection with the electricity works. 


Dawlish.—The U.D.C., has decided to obtain a proy, 
order to provide electric light for the town. The Council has made 
an agreement with Messrs. Crompton & Co. whereby the latter 
consent to pay all the expenses of obtaining the order, together with 
an annual rental to the Council, which has the option of ultimate 
purchase. 


Dudley.—On Monday afternoon the Corporation electric 
generating station at Springsmire was the scene of an interest- 
ing ceremony, when Mrs. Warmington (the Mayor’s daughter) 
Rwitched on the current for the lighting of Woodside and 
Hart’s Hill; the object of the gathering, was the installation 
of a new 500-xw. Ferranti generating set. Subsequently Alder- 
man G. H. Dunn delivered a short address, in the course 
of which he stated that in 1299 the Committee had to get the 
station ready for the tramways by March 25th, and, as the time 
was limited they put down a temporary station of 200-xw, 
capacity with two dynamos. The tramway company were, how- 
ever, not ready till July in the jsame year. The erection of 3 
permanent station was immediately commenced. The public and 
private lighting of the borough by electricity was entered upon, and 
the works had been gradually extended. During the six months 
ended September 30th last they had supplied for tramway work- 
ing 395,373 units, for private lighting 130,991, for public lighting 
10,703, and for use-at the station, 7,824—total 544,891 units, as 
compared with 381,296 during the corresponding period of last year. 
They were supplying energy for the tramways at 14d. per unit, and 
tor public lighting at 2d. per unit, which compared very favourably 
‘with what was done elsewhere. The output last Saturday was 5,760 
units, as compared with 3,945 last year. They were supplying 10} 
miles of tramways, 56 arc lamps, and 264 public incandescent lamps. 
In proposing a vote of thanks to Alderman Dann, the Mayor said 
that the station had already cost £61,000 of well-spent money. 


Germany.—The plant at the municipal central electric 
lighting station at Kiel is to be extended, at a cost of £30,000. 


Hastings.—On Friday the T.C. received from the L.G.B. 
sanction to borrow £628 for electric lighting purposes, and resolved 
to apply for a further loan of £705 for the purchase of a Harris- 
Anderson oil separator (£325), a Harris-Anderson water-softening 
apparatus (£265), and for the cost. of erection (£105). 


Hitchin.—At the meeting of the U.D.C. on November 
19th a conference was held with representatives of the Stevenage 
U.D.C., with respect to the E:L. orders of both towns being trans- 
ferred to Messrs, Crompton & Co., Ltd. The Stevenage representa- 
tives recommended that an agreement should be entered into with 
Messrs. Crompton & Co. for carrying out the undertaking, the 
Councils to have the option of purchase at the end of 14 years. It 
was pointed out that it would be hopeless for the Stevenage Council 
to carry out the order itself. The terms were considered reason- 
able, and in the end the report of the delegates wa: adopted. 


Italy.—According to the Hlectrolechnische Zeitschrift an 
electro-chemical installation has just been completed at Bussi, in 
Italy. The installation supplies current to a large soda and calcium 
chloride manufactory of that town. The power house contains 
seven turbine-driven direct current generators of 430 u.P. each, 
operating at a speed of 450 r.p.m. . They deliver a current of 1,500 
amperes at 180 volts. One of these machines supplies current to 
some motors installed in a neighbouring-factory, varying in size 
from 20to 100 u.P, Each of the other six dynamos feeds a set of 
electrolytic cells. There are also two turbine-driven alternators in 
the power-house which generate current at a pressure of 6,000 volts. 
The current is transmitted over a distance of about 9 miles to 
Piano d’Orte, where it is divided into two sections, one supplying 
two high-pressure motors of 200 H.P., the other feeding a trans 
former sub-station which lowers the pressure to 180 volts. 


Kensington.—At Tuesday’s meeting of the M.B.C. an 
application was received from the Metropolitan Electric Supply Oo. 
with reference to the proposed laying of an extra-high-pressure 
electric main along the south side of Harrow Road, this being & 
portion of the route authorised by the company’s Act of 1901, under 
which the company are empowered to lay trunk mains from theif 
works in Acton Lane, Willesden, into the Sorough of Paddington, 


where they have Parliamentary powers of supply. It was resolved — 
that sanction be given for the laying of the proposed main, subject 


to the usual conditions, 


Kingswear.—Negotiations are proceeding for the exten- 
sion of the cables of the Edmundson’s Electricity Corporation from 


Dartmouth to Kingswear. The cable will be taken across tne river — 


vid the Great Western Railway Co.’s floating bridge, provided the 
necessary permission is secured. 
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Lancashire.—It is reported that several leading cotton- 
spioning firms in the Farnworth district, near Bolton, are about to 
introduce electricity in place of steam in their mills. The Hulton 
Uolliery Co, are also introducing electrical machinery in two new 
raines which they are opening near Atherton Central Railway 
Station. 

Leven.—The T.C. has granted the request of Messrs. 
Crompton that the Council should give its consent to the granting 
of a prov, order to the Electrical Supply Co. 


Leyton.—At West Ham last week an inquest was held 
on the body of Joseph Hay, aged 33. The deceased was in the 
employment of Messrs. Mather & Platt as an electrical engineer, 
and on November 7th he was working at the Leyton electric light 
works, on the switchboard. Suddenly a spanner he was using 
touched a “ live” part of the board, with the result that the deceased 
was badly burned on the face, neck, wrist and arms. He was taken 
to the West Ham Hospital, but the same night he became delirious, 
and blood poisoning setting in, he died from exhaustion. 
It was stated that the deceased was a thoroughly competent man, 
and was fully aware of the risk he was running. The jury 
returned a verdict of ‘‘ Death by misadventure.” 


Llandudno,—The T.C. has decided to make application 
tothe L,G.B. for sanction to borrow various sums, amounting in the 
aggregate to £7,186, which have been expended over and above the 
loans sanctioned for the various purposes, together with sanction 
t6 re-borrow £1,025, being part of £4,844 sanctioned for purposes 
of electric lighting. 


London.—MaryLeBone.—This week the Finance Com- 
mittee of the M.B.C. sanctioned the payment of £12,000 on account 
of counsels’ fees, witnesses, &c., in connection with the arbitration 
proceedings under the electric lighting prov. order. With refer- 
ence to a letter from the London County Council calling attention 
fo the clauses in the Council’s (General Powers) Bill, the E.L. 
Committee resolved in favour of informing the L.C.C. that Maryle- 
bone had its own policy of electric lighting under consideration, 
and therefore was not prepared to offer any opinion on the proposed 
application. 

SLINGTON.—On Monday last week the borough was plunged into 
remi-darkness owing to the failure of the electric light. The light 
was restored in about three-quarters of an hour. The failure was 
owing to the supply of water from the New River mains suddenly 
ceasing ; to provide for emergencies of this character a quantity of 
water is stored on the premises, and no time was lost in making the 
necessary connections with the reserve of water. Before, héwever, 
this could be accomplished the water in the boilers became so low 
that the stokers drew the fires. 

The Lighting Committee is favourable to a renewed application 
by the L.C.C. for powers enabling M.B. Councils to wire and fit 
consumers’ premises for electric lighting, and to obtain loans for the 
cost of the work; but the Committee opposes being restricted to 
borrowing from the County Council as the sanctioning authority. 

PortaB.—The M.B.C. has directed the engineer to report on the 
extensions of plant required to meet-anticipated demands, and has 
meanwhile deferred consideration of fresh applications for 
electricity. 

Hampstnap.—The M.B.C. is in favour of an application being 
made to Parliament by the L.C.C. for powers to enable Councils of 
Metropolitan boroughs to wire and fit consumers’ premises for elec- 
trip lighting. 

Londonderry.—Mr. Vibert Collinson, agent for the City 
of Londonderry Electric Supply Co., Ltd., is about to apply to tbe 
B. of T. for a prov. order to supply electrical energy for all pur- 
poses within the city. The greater part of the city is already 
tighted by electricity under municipal control. Some time ago the 
Corporation applied for a loan of £35,000 for the purpose:of intro- 
ducing a system of private lighting in the principal streets. The 
L.G B. sent down an inspector to hold the usual inquiry, but so far 
the'decision of the Board has not been made known. It is believed, 
however, that the loan will be granted. 


Loughborough.— At the meeting of the T.C. on 
November 19th the town clerk reported that the Brush Electrical 
Erigineering Co. had written, requesting that a further extension of 
time to January 1st next should be given in which tc decide whether 
they would take a transfer of the Corporation’s electrical powers. 
1t was decided to accede to the request on the, understanding that 
within the time specified a definite reply should be given to the 
Corporation, and that no further extension of time would be given. 


Lyndhurst.—The promoters of the E.L. undertaking 
have applied to the B. of T. for an extension of three months in 
which to complete the work, and the R.D.C. has given its conseat 
tothe application. 

Manchester.—An explosion took place in Bridge Street, 
Deansgate, on Saturday morning, which it is alleged was caused by 
the fusing of one of the electrical mains, The current was cut off, 
and a few minutes afterwards a violent explosion occurred in a 
building opposite, blowing out a large plate-glass window and 
doing considerable damage. Two firemen were slightly injured. 


Margate.—The B. of T. has forwarded to the T.C. a 
description of the system to be pos by the Isle of 
Thanet Electric and Traction Co., Ltd., for supplying the town with 
electricity for lighting purposea. A direct-current low-pressure 
three-wire system will be used. The maximum price for public 
lighting is to be 24d. per unit. The laying of the mains has been 
commenced this week. 


Mexborough.—A L.G.B. inquiry was held last. week into 
the Te of the U.D.C. for sanction to borrow £2,500 for 
extending the electric light installation, 


Mont Cénis.—The waterpower of a fall on Mont 
Cénis, amounting to about 9,000 u.P., and the overflow of the Mont 
Cénis Lake, are to be utilised for the purpose of supplying Turin 
with electrical energy. It is estimated that. about 5,000 u.P. will be 
produced for transmission to this town, which is 37 miles distant 
from the mountain.— Schweizerische Bauzeitung. 


Morecambe.—The new Central Board School, which was 
opened here on November 17th, cost £18,309 to erect. When the 
School Board considered the artificial lighting of the school, tenders 
were invited from the borough gas manager and the borough elec- 
trical engineer as to the relative cost of the rival illuminants. The 
gas manager considered that, with all the lights burning which 
would be necessary, the cost of the gas consumed would be 19s. 
per hour. The electrical engineer estimated that 7s. 6d. per hour 
would illuminate the whole building if the electric light were 
adopted. The School Board thereupon appointed Mr. Richard Pape 
as their consulting engineer, and the work of installing about 300 
lights was carried out to his plans and specification. On the com- 
pletion of the work a test was made of the consumption, and it was 
found that, with all lights switched on, the cost per hour amounted 
to 6s, 3d. (15 units at 5d.). Three hundred lamps are installed, of 
which four are 1 ampere Nernst lamps ; steel conduit has been used 
throughout. , 


Newark,—By 16 votes to 4, the T.C. has adopted the 
recommendation of the E.L. Committee that an agreement should 
be entered into with the Notts. and Derbyshire Electric Power Co. 
for the transfer of the Council’s E.L. order. The company under- 
takes to pay the expense the Council has been put to in obtaining 
the order, and to supply electricity at 4d. and 24d. per unit for 
light, and for power 24d. and 14d. The Corporation is to have the 
option of purchase at the expiration of 14 years, and each subse- 
quent seven years, and if the company contracts with any local 
authority upon better terms than those above stated, Newark is to 
be put on the same terms. 


Oldham.—The Electricity Committee has appointed a 
sub-committee to consider the prices charged for energy for power, 
traction, and lighting. A section of the new station at Greenhill 
has been started, and the Committee contemplates reductions in 
prices all round, 80 as to encourage new customers. 


Pangbourne.—The P.C. has consented to an applica- 
tion from the Whitchurch and Pangbourne Electric Supply Co., 
Ltd., for powers to supply the parish with electricity. 


Penge.—About 15 months ago the U.D.C. decided to 
go in for electric lighting, and an agreement was come to with the 
Lewisham and District Electric Supply Co. by which the light was 
to be installed within two years. Nothing has since been done to 
carry the agreement into effect, and it is now announced that the 
powers of the Lewisham Co. have been handed over to the Black- 
heath and Greenwich District Electric Light Co., Ltd., it being 
added that during the next session of Parliament a Bill'is to be 

romoted giving the latter company power to supply current for 
fighting purposes to Penge and district. On the heels of this 
announcement comes another of an equally important character. 
In certain portions of the neighbourhood the Crystal Palace District 
Electric Supply Co., Ltd., has possessed the sole power to supply 
current for lighting purposes, and this company, it appears, has 
also transferred its powers to the Blackheath and Greenwich Co. 
This means the transfer to that company of all the powers conferred 
by the Lewisham Electric Lighting Order, 1901, the Penge Electric 
Lighting Order, 1901, and the Orystal Palace and District Electric 
Lighting Order, 1890, covering large ‘portions of Upper Norwood, 
Beckenham and Penge. This will also mean a serious competition 
with the electricity undertaking of the Beckenham U.D.C., which 
already supplies Beckenham with light, and has looked forward to 
supplying electricity for lighting and traction purposes to Penge in 
the near future. 


Rawtenstall.—The B. of T. has extended the Council’s 
prov. order for a further period of one year from the 6th inst. 


Rhondda Valley.—The U.D.C. has been served with 
notices to the effect that the South Wales Electrical Power Co. 
intends laying down mains in the district shortly, and with 
plans on a very small scale, showing the roads which it proposes to 
traverse in the Council’s district. 


Rowsley.—An arc lamp, the current for which is sup- 
plied from the village corn mills, has been erected in the centre of 
the parish. The cost is beisg met by public subscription. We con- 
gratulate the parish upon its successful solution of the great problem 
of public lighting with cheapness and efficiency. 


Rugby.—At the meeting of the U.D.C. on November 
20th the .L. Committee recommended, in spite of the refusal of 
the authorities at Rugby School to take a supply of energy, to pro- 
ceed with the scheme with all possible speed. It was stated that 
by the refusal of the school to take.a supply the cable route would 
have to be altered, and the capital outlay would be reduced by 
£2,000, Assuming the demand would amount. to 100,000 units, 
there was an estimated profit on the first year's working of £213. 
The recommendation of the E.L. Committee was adopted. 




























































































































.902 THE ELECTRICAL ‘REVIEW. [Vol. 61. No. 1,805, Novemsen 28, 1902. 





St. Louis, U.8.A.—This city will shortly start operating 
its two electric lighting plants, erected at a cost of £9,007, as an 
experiment in municipal ownership. The current is to be used for 
lighting a number of public buildings, including the city hall and 
insane asylum. The cost for lighting has hitherto been £7,000 per 
annum. 


Sheffield.—A complete electric power installation has 
been laid down at the works of Mr. A. W. Cliffe, of the Pond Hill 
Saw Mills. The power is taken from the mainsof the Corp>tation 
electric supply department as two-phase alternating current at a 
pressure of 200 volts and a frequency of 50 cycles per second. The 
total capacity of the four electromotors installed is 90 BHP. 
The principal motors, together with the shafting, pulleys and telts 
required, are fixed in the basement of the mill, and the whole of 
the ground floor is thus left clear for working the machines and 
handling their products. This is the first saw mill in Sheffield t» 
be worked entirely by electricity, and the plant is an unqualifiel 
success. Electrical energy for power purposes is supplied in St effield 
at the low rate of 13d. per unit, and there is every indication of a 
very large demand. 


Sevenoaks.—The U.D.C. has decided to give its consent 
to the application of the Kent Electric Power Syndicate, Ltd., to 
the B. of T. for a prov. order to supply within the Council’s 
district. ; 


Strood.—The R.D.C. has given formal approval to the 
proposed application for a prov. order for electric lighting within 
the district by. the Kent Electric Power Syndicate, Ltd. / 


Stroud.—Some two years ago the U.D.C. spent a con- 
siderable sum.of money in taking the opinion of an expert as to the 
feasibility of lighting the town and district by electricity. . Nothing 
further was done in.the matter until last week, when the Council 
decided to seek a prov. order to supply electricity in its area. 


West Ham.—A L.G.B. inquiry has been held into the 
application of the T.C. for sanction to borrow £237,000 for the 
purposes of the electricity undertaking. 


West Hartlepool.—On November 19th a L.G.D. 
inquiry .was held into the application of the T.C. for a loan of 
£7,107 for electric lighting purposes. It was, stated that loans to 
the amount of £51,966 had-been taken up in respect of the under- 
taking, and that the present application was in respect of spare 
plant, that . previously provided having been utilised to meet the 
increased demand for light. . There was no opposition. 


Weymouth.—A L.G.B. inquiry was held last week by 
Mr. Meade-King into the application of the T.C: for leave to borrow 
£41,800 for electric lighting purposes. Prof. Kennedy, consulting 
electrical engineer to the CUouncil, gave evidence. Considerable 
opposition was manifested by ratepayers. 


Whickham.—The U.D.C. has decided to apply to the 
B. of T. for a proy.. order to construct electricity works and to supply 
within the Council’s district. 


Yeovil.—The T.0. has decided to apply to the B. of T. 
for a prov. order to supply electricity within the borough. 








ELECTRIC TRACTION NOTES. 


Beckenham,—lIt is intended to continue the Beckenham 
electric tram echeme along Manor Road and Bromley Road, past 
Shortlands Station, round Valley Road, and across the open land 
near Aylesbury Road, Bromley, past the National Schools, and up 
Mason’s Hill to Trinity Church, Bromley. This, it will be seen, is 
a very important extension of the Croydon tramways, the ramitica- 
tions of which, if these schemes are passed, will extend all the way 
from Sutton, in Surrey, to Kaockholt, in Kent: 


Belgium.—The Times correspondent in Brussels says 


that the Belgian Government has received from an Anglo-American . 


capitalist in London an offer to construct the proposed electric rail- 
was between Brussels and Antwerp. The person making the offer binds 
himself to deposit £2,000,000 sterling as a guarantee of good faith, 
and to finish the line, including a tunnel under the River Rupel, 

’ within 18 months. The distance between the two cities, about 26 
miles, would be covered in 22 minutes. 


Canal Traction—A scheme is said to be on foot for 
constructing a canal between London and Southampton and 
equipping it for electric power. 


Dartford. —The U.D.C. has decided to apply to the 
Light Railway Commissioners for power to construct four lines of 
electric tramways in the town and district. The first and second 
lines will run through the town, with a loop, the third will enter 
the area of the R.D.C. and will join with the. Gravesend line at 
Swanscombe, and the fourth will serve Wilmington, and Sutton at 
Hone, also in the R.D.C.’s area. pe eee 


eee 


Dewsbury,—The points in dispute between the Corpora. 
tion and the B.E.T. Co. have at last been settled, and the work <{ 
completing the lines will be pushed on rapidly. The Corporatio: 
objected to the manner in which the company proposed to nego. 
tiate an awkward corner. The company has now agreed to pur. 
chase certain land, so as to make a_ perfectly safe curve. Thy 
other point under negotiation had reference to the supply of ener, y 
by the Corporation for the running of the cars. It has now bec; 
settled that the company will take energy for 28 years, but t ¢ 
terms are to be subject to revision at the end of 21 years, 


Durban.—The T.C. recently considered reports by tl. 
Tramway Committee and certain officials on eight-wheel bogie ». 
four-wheel cars. It was recommended that two bogie cars 1}. 
indented tor as an experiment. The Council’s voting on the point 
was five in favour and five against, and the casting vote of thy 
Mayor decided it that the cars were not to be bought. 


Electric Railway Traction.— Mr. Wilson Worsdell, 
locomotive superintendent of the North-Eastern Railway, lecturin, 
at Gateshead concerning the recent tour of North-Eastern Railwa ; 
officials in the United States, said that they were not cursed i. 
America by a Board of Trade. In reference: to electrification f 
railways, he said that at the end of their visit they inspected som: 
lines in Connecticut, and saw local lines, which were originally steam- 
worked, and ran four trains a day at.a loss, now after electrificatio. 
running 14 trains a day at a profit. That largely accounted for ti. 
decision of the directors of the North-Eastern Railway Co. t: 
“electrify ” their local lines, though even there the Americans ha | 
an advantage, in not having to protect the third, or “live” 
rail, as the North-Eastern would have to do. He believed the: 
future of the local lines in all parts of, the country, where they ha! 
to compete with tramways, would be electrification.' 


Exeter.—The City Council on the 13th inst. arrived at 
a third “ final ” decision as to the routes to be followed by the new 
Corporation electric trams, adopting an additional single-track lin» 
of about three quarters of a mile, and bringing the total track 
mileage to 13. 


Glasgow. — A meeting -of the Corporation Police 


Department was to be held yesterday to consider a draft of tiv 
Glasgow Corporation Provisional Order, 1903, in which the tran - 


way department seeks powers to construct a number of short lengtus’ 


of tramways, including, among others, a line from Springburn, u» 
Keppochill Road along St. George’s Road, North Street and S-. 
Vincent Street to Finnieston, and one from Duke Street, along Nv 
Road to Parkhead Cross, It was proposed to double the single li::: 
in Pollokshields. Confirmation was.also to be sought of the agr c- 
ment with the Clydebank Commissioners under which Glasguw 
will construct and work the tramway lines in that burgh. 

Major Pringle, of the Board of Trade, and several of the officials, 
formally inspected the extended line from Shieldhall to Reunfr.:+ 
on Saturday morning last, after which the new route was openoc | 
for public traffic. 


Halifax.—The Hipperholme section on the Halifax Cr- 
poration electric tramway system was recently opened. 

The new generating station erected by the Halifax Corporatio: 
at Hebden Bridge was to be completed this week, and the Mayuc 
was to open if on Wednesday, 26th inst. He was first to start the 
engines at the central station at Halifax, and then to proceed1» 
Hebden Bridge to turn on the current from the transforming statio. 

A coming subject for exciting discussion by the ratepayers is t!:: 
charge made by the electricity department to the tramways depati 
ment for energy—2d. per B. of T. unit—nearly double the. amou.:' 
paid by the Bradford Corporation. It.is being openly stated 1 
municipal circles in the town that the tramways department is real y 
paying for the up-keep of the electricity establishment. 


Hamilton.—The Hamilton, Motherwell and Wish: 


Tramways Co. is promoting an order with a view to connecting 1 ' 


‘Hamilton service with the Glasgow Corporation system at Cambu 


lang, and laying a line from that town along the Bothwell Road t» 
Uddingston, Bellshili, Holytown’and Motherwell. 


Heckmondwike.—The U.D.C. on Monday decided tv 
seal the agreement with the B.E.T. Co. re electric tramways. 


Hudderstield.—The motor-driven tower wagon referr.:| 
to in last week’s note is for inspection and repair of the overheau 
tramway equipment. The reference to carriage of coal has nothi:z 
whatever to do with the wagon. 


Italy,—The members of the Commission appointed {to 
study the question of a direct line of railway between Bologna au | 
Firenza, and of which Prof. Colombo, of the Italian Senate, is tu : 
president, are in favour of the adoption of electricity as the moti:s 
power. 


Kalgoorlie (W.A.).—The new. electric tramways wcre 
completed on November 19th. 


Lancaster.—The tramway system is now practically 
ready for opening as soon as the B. of T. inspection has taken place. 
The trial runs which took place recently were carried out wil 
power supplied from the new generating station, which is now 14 
runniog order, and not, as we stated last week, with power deriv_u 
from the lighting station. 


Nottinzham,— Another section of trolley line (to 
Wilford Road) was inspected by the B. of T. last week. 
(Continued on page 903.) 
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THE “CREWE” SYSTEM OF RAILWAY 
SIGNALLING. 


TweENTY years, have passed since the first English patent 
was obtained for operating railway points and signals by 
power. It was a crude scheme, and it is doubtful if it would 
have answered the purpose for which it was designed ; but 
it was the first attempt to turn electricity to account for 
the purpose of reducing the labour of man in a function 
eminently suited for the application of power. 

The work in a signal cabin was not then what it is now, 
but the severe physical exertion entailed by the movement of 


ie 


Fig. 1. 


the heavy levers did not escape notice, and this patent—the 
invention of an Englishman—may be said to be the germ 
from which have been evolved the power systems of to-day. 

These several systems have been:matured in England, the 
United States of America, Germany and Italy, and in each 
case they possess features more or less specially suited to the 
different requirements of the country in which they have 
keen produced. 

In England, when the first power system was proposed, 
the interlocking of.points and signals had_ practically been 
completed, the work had been carried out at an enormous 
cost, and although the, advantages of power working were 
fully recognised, there was naturally some reluctance to 
incur the further outlay which a reconstruction of existing 





apparatus would have involved ; consequently progress in 
England has been slow, and it is only now when recon- 
struction is becoming necessary, and the enlargement of 
stations involves a rearrangement of the signal plant, that 
power working is being adopted. 

In the United States of America, however, the power 
system was available before any great progress had’ been 
made in the interlocking of points and signals,:an‘]:conse- 
quently we find the new system much more extensively 
employed in that country. 

The advantage of a power system over a manual method is 
so generally acknowledged that it is hardly necessary to refer 





| 
a 


to it; but we may briefly say that a signalman who is 
mainly occupied, as in many cases he now is, in the work of 
manipulating some scores of levers, which undoubtedly 
entails severe physical exertion, cannot possibly pay that 
minute attention which it is necessary he should to train 
movements, and the position of the points and signals for 
which he is responsible. 

It has also been clearly demonstrated that when the work 
of a cabin involves the employment of three or four men a. 
more or less divided responsibility existe, which has frequently 
resulted in mistakes ; and if any further argument in favour 
of power working is needed, it is that one man can do the 
work of three, and the saving thus effeoted in wage: is alone 


sufficient to justify its adoption. 
F 
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In-the EtecrricaL Review for January 17th, 1885, in 
an article entitled “The Applications of Electricity to Rail- 
way Signalling,” we wrote :—‘ The working of the latter 
(outdoor signals) by electricity instead of by direct mechanical 











Fic. 2. 


means has recently been taken in hand by Messrs. Timmis 
and Currie, and, we believe, with success, though it is too 
early to pronounce upon the lasting merits of the system.” 

Practically 18 years have come and gone since these 
words were written; it is interesting to learn what has 
happened during the interim, and to put on record 
how the subject is being treated to-day. Messrs. F. W. 
Webb, chief mechanical engineer of the London and 
North-Western Railway ; A. M. Thompson, 
tue signalling superintendent of the 
London and North-Western Railway, and 
Illius. A. Timmis (whose name we are 
pleased to notice associated with those of 
the L. and N. W. Co.’s_ well-known 
engineers) have invented and perfected a 
system of working points and signals by 
electrical power. This system is known 
as the “Crewe system,” it has been 
working at Crewe for some ‘three years, 
and last week we were invited by the Rail- 
way Signal Co. to inspect it in operation, 
when everything passed off without a hitch. 

The results are said to indicate that the 
system is superior to any of the power 
systems used up to this time. The other 
power systems for working points and 
signals have been either hydraulic, pneu- 
matic, or pneumatic with electrical 
valve control. The electrical system as 
installed at Crewe is worked from the 
station-lighting equipment at 110 volts. 
The amount of power required for work- 
ing such a system is extremely small, as 
will be seen from the fact that except in 
the largest cabins, say, of 200 levers, 25 
amperes at 100 volts would bethe maximum 
demand. In the case of the largest cabins 
50 amperes would be the maximum 
demand. The question of the amount 
of power, therefore, does not particularly 
enter into consideration in connection with this system 
as shown from the results at Crewe. As _ inotalled 








ere, 


there for working the facing points, it consists of ap 
electric motor working through a worm gear with a right 
and left-handed clutch for working the switch and locking 
rods, electrical switches in the cabin for starting and 
reversing this motor, and detector arrangements so that the 
signal cannot be raised, or electrical connection made with 
the electro-magnet for working the signal, until the point is 
bolted in a preconceived position. Briefly the operation 
is as follows :— 

For throwing a point a corresponding switch is pulled 
about half way over and stopped by the check lock. This 
motion establishes connection with the electric motor 
through a carbon-break switch. The motor rotates and 
catries the point over. Until the point is over and the 
locking effected, the full throw of the operator’s handle 
cannot be accomplished. When, however, the point is fully 
over, and the locking established, electrical connection ig 
made through a solenoid which releases the lever, so that 
the approximate signal can be placed at safety. There is, 
therefore, a double safeguard as regards the signal, one by 
the check lock, and the second by the electrical con- 
nection. By the use of the worm gear and cam, in addition 
to the bolt lock, a further locking of a point is effected, 
since neither the worm gear nor the cam can be reversed 
from the point, an important advantage, since it sometimes 
has occurred that the bolt lock has failed. In this event 
the bolt would be firmly held by both the cam and the worm gear. 

What practice has established with respect to this method 
of working is greater reliability than exists with pneumatic 
or hydraulic systems, in that there is nothing to condense or 
freeze up, and fewer working parts. Greater simplicity, 
since the ordinary power plant supplies the power for work- 
ing, and there are no valves, cocks, &c., incidental to the use 
of pneumatic or hydraulic power. Ability to extend over 
greater distances, it being generally recognised that elec- 
tricity is best suited for the transmission of power. Less 
cost of maintainance, on account of the fewer wearing parts 
and convenience for repairs while working. The voltage is 
such that should any circuit become interrupted, repairs can 
be easily carried out without danger. It should be here 
observed that each signal has its own independent cable, so 
that in case of the failure of any one signal nothing would 
result to the rest of the system. 

Broadly speaking, it may be stated that the advantages 
are due to the use of electricity as a single kind of 
economical power resulting in simplicity both as regards the 
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general nature of the installation and as regards the indi- 
vidual devices. 
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The points and signals are worked with far greater 
rapidity than is possible by any mechanical method, with 
the result that on a busy road quicker train movements can 


be effected, a matter 
of considerable 
economy in railway 
management. 


The following | 


articulars of the 
illustrations will 
supplement what 
has gone before, 
and give the reader 
a very fair grasp of 
. the details of the 
“Qrewe system :— 
Fig. 3 shows the 
interior of Gresty 
Lane signal cabin 
at Crewe, which was 
put to work about 
four years ago, and 
controls a busy 
junction on the 
Orewe and Shrews- 
bury main line. The 
levers, 60 in 
number, are in two 
tiers, the upper tier 
being, as a rule, 
used for point move- 
ments, and the 
lower tier for signal 
movements, and it 
will be seen how 
compact this com- 
paratively large 
frame is, occupying 


a space about one-third of that required for an ordinary 
apparatus, the signalman, from one position in the box, 
being able to operate some 30 levers, 
cabin, containing 152 levers, a frame of 76 levers is fixed 
on one side of the box, and 76 on the other, the signalman 
working between them; and in this case he is able, without 
moving his position, to, work nearly 60 of the levers. 














Fig. 4, 


In another signal 








Fia. 5. 


Nothing but the levers and supporting frame is in the top 
part of the signal cabin, and the work of the signalman is 
consequently not interfered with by any adjustment or repair 





of the locking, switches or controlling apparatus. The 
signalman in the picture is seen moving a lever in the frame, 
and, at the same time, working his block instruments, 


which _ illustrates 
the ease with which 
the Crewe system 
is manipulated. 
Fig. 1 shows the 
bottom floor of the 
signal cabin, which 
contains the in- 
terlocking, the 
electric switches, 
and the check locks. 
The interlocking, 
which may be seen 
in the upper part 
of the photograph, 
is mechanical, and 
being of the well- 
known tappet type, 
does not need any 
further description. 
Below the  in- 
terlocking are seen 
the switches, by 
means of which the 
electric current is 
transmitted from 
the supply source to 
the points or tur 
signals, and below 
the switches again 
are the check locks. 
These are provided 
for the point levers 
in both positions 
(and for the signal 


levers in the back position), and prevent the complete move-, 
ment of the levers until the points they operate have been 
moved over to the right position and securely bolted. 

Fig. 2 shows a facing point and the covers of the cast- 
iron boxes, containing in the one case the point movement, 
and in the other case the check-iock switches and signal 
detectors, which, in addition to the check lock, are provided 




















Fra. 6. 


bolted. 


Fie. 7. 


to ensure that a signal reading over the points cannot be 
lowered until the points are accurately in position and 
It will be noticed. that. these covers are level 
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with the upper face of the sleepers and ballast, thus no 
obstruction is caused, and a level footway is formed for 
shunters. 

















Fie § 


_ Fig. 4 shows the electric motor and mechanism for work- 
ing a point. The motor is worked by a; current of 20 
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bottom of the oil, the level of which would be raised, and 
the water at once siphoned away. Very little water? in 
practice is found to get into the box, but in the event of g 
box being filled by accident, the siphon being inoperative 
no harm results if the water is cleared off in the course of 
24 hours. The four-core cable conveying the current for 
the points is about 3 in. in diameter, and this can be laid 
in the ground, or carried. on supports overhead ; when laid 
in the ground it is put in rough grooved timber, “and 
pitched in. 7 

Fig. 5 shows the switch by means of which the currentiig 
directed from its source of supply to a point or a signal, The 
contacts are of carbon, the carbons on the moving part being 
carried on plungers which are duplicated to ensure a good 
contact if the surface of the under carbons is irregular, 
The connection between the supply cables and the switch is 
made by metal jaws, and in case of any failure the complete 
switch can be taken out and another substituted in a few 
seconds. Experience, however, has proved that the failure 
of one of these switches is of very rare occurrence, switches 
which have been in constant work for 18 months so far 
showing no signs of deterioration. 

Fig. 6 shows the check lock, which is provided for point 
levers and back-locking signal levers. In a power system 
it is quite necessary that a signalman must. not be 
able to complete the movement of a lever which would 
complete the unlocking of signals in connection. with 
the point. until the point has been moved over and 
bolted, and the check lock is provided for this purpose, 
It consists of two electro-magnets, one being energised when 
the point is pulled over, and the other when the point'is 
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Fia. 9.—Extectric Motor FoR WorkKING Points, AnD Facinc Point Lock. 


amperes at 100 volts, and runs at a speed of about 800 
revolutions a minute, this speed enabling the points to be 
moved over in about 3 seconds. ; 

The armature is formed on a tube which fits over the 
armature shaft, and it can be lifted off and a new armature 
substituted in a few minutes. The armature shaft is pro- 
vided with ball bearings, and-drives a worm and worm- 
wheel. The worm-wheel is loose on a cross-shaft, and its 
movement is transmitted to the cross-shaft by means of two 
clutches, one on either side; these clutches are made right 
and left-handed, so that if the worm-wheel is turned in one 
direction, one clutch ‘will be engaged, and will turn the cross- 
shaft, say, tothe right ; in the opposite direction the other clutch 
will be engaged turning the cross-shaft to the left. When the 
point has been moved over and bolted, a striking gear is 
operated, which disengages the clutch, and the motor then 
runs free until it stops. Keyed to the cross-shaft is a cam- 
wheel, on either face of which is formed a cam-shaped slot 
of an irregular contour; iteach slot there works a roller 
attached to a bell crank, the one crank working the point, 
and the other the locking bar and bolt; this locking bar and 
bolt is only required for facing points, in the case of trail- 
ing points the one crank only is needed. The motor and its 
mechanism are placed in a cast-iron box with a cover, which, 
as shown by fig. 3, is level with the top surface of the 
sleepers. The box is filled with thick mineral oil to the 
level of the cross shaft, and thus the mechanism is auto- 
matically and continually supplied with lubrication ; one 
charge of oil has in practice been found to last for 18 months, 
when a little fresh oil must be added. 

In the side of the box is formed a siphon, so that should 
any water find its way into the box it would fall to the 


put back. The energising of the coils is caused by a shunt 
current switched on when the bolt lock to secure the point 
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Fic. 10.—Switcw Brock For Factne Ponts, 


in position is shot. The rod working across the face of the 


magnets is provided with two projections, one of which® 
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shown to be engaged with the pawl which forms the arma- 
ture of the uppermost magnet. In this position the lever 
in the cabin is pulled over through about three-quarters 
of its stroke, and so soon as the points have been moved 
over and locked the magnet will be energised, the 
armature pawl will be drawn down and the rod released, 
thus enabling the lever in the cabin to be fully pulled 
over. 

Fig. 7 shows a signal movement. This consists of an 
electro-magnet, a switch with carbon contacts, and a small 
resistance frame. This movement is similar in construction 
to the movement introduced by Mr. Illius A. Timmis, and 
provided by him for the automatic clectric signals of the 
Liverpool Overhead Railway, which have been working most 
successfully for many years. 

It is thus described by Mr. W. E. Langdon, the superin- 
tendent and engineer of the electrical department of the 
Midland Railway, in his admirable book, “‘‘The Application 
of Electricity to Railway Working” 1897 edition :— 

“The automatic block system employed on the Liverpool 
Overhead Railway is the invention of Mr. I. A. Timmis. 
The Jine is divided into block sections in the usual manner, 
in extent about half a mile each. At the commencement of 
each section there is a station, This, the sections being so 
short, admits of the home signal for one section and the 
distant for the next being at the same station; the former 
serving to admit the train into the station and protect it 
while standing there, and the latter as starting signal to 
allow it to proceed into the next section. The last. vebicle 
of eacli train is fitted with a device for making contact 
with a lever projeeting from a box arranged for the purpose 
on the permanent way, the object of which is to make 
or break the electric circuit by which the signais are operated. 
The contact surfaces are long, and move over each other with 
considerable friction, which ensures gocd contact. 

“The signals which govern the trains are much smaller 
than those in general use, on account, it is said, of the short 
distances between stations and the low fixed speed of the 
trains, What is termed by the inventor a ‘long-pull 
electro-magnet’ is employed to operate the signals. The 
energy required is 5 amperes at a pressure of 40 volts (200 
watts). On the signal being placed in the line clear position, 
the current operating the magnet is reduced by the automatic 
insertion of a resistance which brings it down to ‘25 
ampere. The electrical contacts on the starting signals are 
formed by means of a vessel containing mercury, which, 
when in one position, leaves them disconnected. 

“Provision is made for dealing with a train which, owing 
to some irregularity, may require to cross over from one line 
to the other and return to-the station from which it started. 
This is effected by taking the main circuit through a switch 
connected with a point lever, which, when worked, breaks 
the circuit of the two lines, while the parts are at the same 
time so connected as to admit of the due operation of the 
signals for the roads open to traffic.” 

The “long-pull” electro-magnet of Mr. Timmis is 
specially interesting to ourselves, for one of us was deputed 
nearly 20 years ago to proceed to the Gloucester Wagon 
Works and to the railways around Swansea Harbour to 
investigate and report upon its utility for operating points 
and signals, 

Probably it was before its time ; certainly the facilities 
which can now be found practically everywhere for the 
supply of electrical energy were not then in existence. 

The movement has been simplified and improved, 
and is of greater power, as it has to work a much 
larger and heavier signal arm.. A current of about 6 
amperes at 100 volts is required for a fraction of a second 
to pull the signal arm to the “off” position, when the 
switch passes this current through a resistance, reducing it 
to about 2 amperes, which is sufficient. to hold the signal 
arm off. When the current is cut off by the lever in the 
cabin being put back the arm at once flies to danger. 


A somewhat similar but smaller movement is employed » 


for ground disc signals. 

Fig. 8 is a view of the exterior of a signal cabin at Crewe, 
containing 60 levers, and it shows the small size of cabin 
required for the comparatively large frame of 60 levers, 
The photograph is also interesting, as it was taken after a 
heavy fall of snow, and during the severe frost of February, 


throughout which the apparatus was worked without a 
failure. 

The diagrams we give in figs. 9 and 10, showing com- 
plete details, will be readily understood by aid of the descrip- 
tions given in the preceding pages. 

The results obtained in the working of the Crewe system 
are so satisfactory that it would appear that this system is 
likely to come into general favour with railway engineers, 
and it may be of interest to state that an order has recently 
been placed by the North-Eastern Railway Co. with the 
Railway Signal Co.; of Liverpool, the sole manufacturers, 
for the signalling of one of its busy junctions by this system. 
This latter company, we may add, will be pleased to give any 
further information required, and show a frame of some 
60 levers which has been‘in operation for about two years. 

Finally, we have only to express our thanks to Mr. 
Holliday, the works manager, and Mr. Ledger, secretary of 
the Railway Signal Co., Ltd., to Mr. Thompson, of the 
London and North-Western Co., and to Mr. E. W. Timmis, 


_ for assistance in preparing this article. 





In connection with- the above description we think it may be 
taken as certain that the first serious beginning in mechanical 
means to utilise electricity for operating signals and points on 
railways was in 1883, when Mr, Illius A. Timmis and Mr. Currie, 
after many experiments, produced a long-pull electro-magnet, to 
which we have previously referred, and concerning which we are 
now enabled to add further particulars. The longest pull obtained was 
4 in., and the greatest power with 50 volts and 40 amperes was-unde r 
10 lbs. The bobbin of this magnet consisted of a helix of wire with 
outer and inner tubes of magnetisable metal united by a common 
base: plate, two poles being thereby obtained. The armature con- 
sisted of a top plate with an outer rim extending a short distance 
downwards, and a coned core extending still further downwards. 
They thus got a triple pull, first the core, then the rim, and then the 
top plate. A signal magnet had a pulling range of 2? in. about, 
with an initial pull of some 8 lbs. with 5) volts and 5 amperes. 

The next patent was one for reducing the main or pulling cur- 
reat after the signal was lowered to “line clear,” to « smaller or 
holding current so as to economise the current and prevent the heat- 
ing of the magnet, as it is very necessary to hold the signal at 
“line clear” (it may be for half an hour at a time). They found 
that the holding current need not be more than one-tenth of the 
pulling current. This patent expired in 1897, and Mr, Timmis was 
fortunate enough to get an extension of it for 10 years. 

Mr. Currie went to the United States about 1890, and Mr. Timmis 
took out several patents for combination working, with motors to 
work points and means to control and interlock points and signals 
and levers in the cabin. 

Several: installations were fitted up by him; one in the 
Gloucester Railway Carriage Works, and one on the Great Northern 
Railway at Woodside Park Station to-demonstrate what could be 
done. Also he fitted a complete installation in 1889 in the Paris 
Exhibition, and one in the Inventions Exhibition at Earl's Court. 
He also signalled a junction in the Argentine. 

In 1892 he was entrusted by the directors with erecting and 
putting to work a complete system on the Liverpool Overhead Rail- 
way for automatically working the signals, but not the points, by 
electricity. Here he invented an improved electro-magnet, which 
developed 12 times the power of the old magaet, and tnus brought 
the operating of signals and points into the range of practical work. 

As we have already notified, this system at Liverpool has been an 
effizieat and an economical suscess. Ac the same time he took 
out a fresh and important patent to deal with this, and with future 
signalling, viz, when a train has passed out of a block and pat the 
signals in that block to “ danger,’ the train passes the “starter” 
in the next block, and puts it to “ danger;” when the train has 
gone an arranged distance beyond the “starter,” and it has gone to 
“ danger,” the last vehicle of the train joins a pair of “ making” 
contacts and a circuit is completed at these contacts and also at aad 
by the “starter” just passed being at “danger,” and this circait 
then goes to the electro-magaets on the sigaal or signals in the rear 
block and lowers them. By this invention a train has always one 
or more signals behind it at ‘‘ danger,” and if a carriage (or more 
than one) becomes detached from a train no accident happens. Mr. 
Timmis thus has three inventions :— 

1. An electro-magnet of great power and long pull. 

2. The reduction of the electric current to hold a signal at “ line 
clear.” ; 

3. The protection of a train while travelling in automatic 
working. — 

In 1895 he and his son (Mr. E. W. Timmis) fitted up a complete 
electric installation at Earl’s Court, which was viewed with interest 
by many engineers of English and French railways. 

It was the results at Liverpool and Earl’s Court janction which 
lei Mr. Webb, in the winter of 1896-7, to make an arrangement with 
Mr. Timmis, by which Mr. Webb and the signal superintendent 
Mr. i\Tnompson, commenced the work at Crewe, which has now 
developed into the large and most satisfactory installation we have 

just described. The whole of the sigoals, inclading shunting 
signals ‘and ground discs, are worked under the patents of Mr. 
Timmis, “ The Long-Pull Electro-Magnet ” and “The Reduction 9 
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the Current.” The trailing points are operated with the “ Long- 
Pull Electro-Magnets,” but the facing points, &c., are operated, 
as before stated, by the “Webb & Thompson Motor.” The gear- 
ing in the cabins has been worked out by Mr. Thompson and his 
assistants on the L. and N. W. Railway. 

In addition to the work done in this country, Mr. Timmis, with 
the aid of Monsieur A. Lavezzari (the able secretary of the French 
Institution of Civil Engineers) and Mr. E. W. Timmis, fitted up the 
Ceinture Railway in the Paris Exhibition of 1900. This worked 
automatically, and was a perfect success. 

Previously, in 1896, the engineers of the Western Reail- 
way of France arranged with Mr. Timmis to fit up a series of 
stations on their line, andthis company afterwards bought his patents 
for use on its line. 2 

The economy of this system is proved, and its absolute reli- 
ability established beyond doubt. 

Having only only one power is a great advantage, and the more 
so as the power iused is the same as that used for lighting the 
stations, goods yatds, &c. There is no agenf so reliable: and so 
quick in its action as electricity. 

There can be no doubt that every line in the universe will 
eventually have its signals and points operated, controlled, repeated, 
and interlocked by this one force, Electricity ! 








ELECTRIC TRACTION NOTES. 


(Continued from page 902.) 
London.—L.C.C.—The Council on Tuesday adjourned 


for a week the consideration of a report by the Highways Com- 
mittee who recommended the re-construction for electric traction of 
short lengths of existing tramways and the laying of other sections 
authorised by the Act of 1901. The lines are those :— 

Between (1) the Elephant and Castle and Lambeth Road; (2) Newington 
Causeway and Southwark Bridge, and along Southwark Street. to the Hop 
Exchange ; (8) Sc. George’s Circus and Southwa:k Bridge Road; (4) Southwark 
Bridge oud and Borough Road; (5) along Bermondsey New Road, from Old 
Kent Road to Grange Road; and between (6) Lambeth Road and Westminster 
Bridge Road ; (7) Southwark Bridge Road and St. George’s Church, Borough; 
8) Newington Causeway and Southwark Bridge Road; and (9) along the new 
street authorised by the Tower Bridge Southern Approach Act, 1895, from 
Grange Road to Tooley Street. 

It is estimated that the cost of the above tramways, the length of 
which will be about 3 miles of double track, will amount to £133,000, 
of which £107,000 will be for roadwork and permanent way, and 
£26,000 for electrical equipment, including cars. 


Maine, U.S.A.—More than 200 additional miles of 
electric railways are projected for the State of Maine, there being 
300 miles now in exirtence. One.of the lines, 45 miles long, 
between Rockland and Augusta, is calculated to save half the dis- 
tance by the present steam railroad. 


Manhattan Railway.—A New York correspondent 
writes :—‘‘ Since the opening of the converted portions of the New 
York Overhead. Railway, over 700 cars, driven by electricity, have 
been put in operation. The trains generally consist of five cars, 
each carrying a8 many passengers as can be compressed into them, 
there being no regulations as to limiting the numberof passengers 
to be carried in any one car.” 


Reigate.—Mr. F. H. Cheeswright has notified the 
R.D.C. of his intention to apply to the B of T. for powers to con- 
struct an electric tramway from the proposed station of the 
Brighton Electric Railway at Redhill, along Nutfield Lane, to 
Merstham, past Gatton, into Reigate, with a return route along 
Station Road. 


Salford.—On 19th inst, the Corporation ran electric cars 
along Manchester Road to Swinton. 


South Stafforshire.—A commencement has now been 
made with the electrical equipment of the South Staffordshire 
Tramway from Great Bridge to Dudley. 


Stroud.—Steps have now been. taken in real earnest to 
carry out the scheme of electric tramways for Stroud and district. 
Tne whole of the scheme, as propored by the late Mr. Nevins, will 
be dealt with, and the towns of Chalford, Nailsworth, Painswick 
and Stonehouse, to each of which places there is now a regular 
hourly service of omnibuses, will be relieved by the tramway. The 
original scheme was vigorously opposed by the railway companies, 
and the Commissioners who held the inquiry were unable to deal 
with the matter, because the new line would have competed with 
existing railways. At that time it was pointed out that the only 
two courses open to Mr. Nevins was either to drop such portions of 
the scheme as would directly affect the railway companies, end thus 
construct a purely Jocal tramway, or to promote a Bill in Parlia- 
ment. The newly-formed company have decided to:go in for an 
Act, and last week notices were posted throughout the entire route. 
The scheme has the unqualified support of the local authorities, the 
Chamber of Commerce, and the Traders’ Agsociation. 


Sussex.—The Tramways Committee of the West Sussex 
County Council has recommended the Council to support the appli- 
cation of the B.E.T. Co. for powers to construct an electric tramway 
between Hove and Worthing, with a probable extension to Little- 
hampton, 


kay 


Sweden,—The announcement of the probable 
transformation of the Swedish railways into electrically-workeg 
lines has been officially declared-to be premature. The question has 
been examined, and although the principle was favourably 
upon by the commission, the problem is at present far trom 
settled. It is now thought inadvieable to utilise such water 
as are distantly situated, as the transport of the electric 
could not be effected on sufficiently economic lines. It is belj 
however, that, in certain cases, those falls that are situated at eon. 
siderable distance from the railway could be altogether dispenseg 
with, and instead ordinary electric power stations. could je 
adopted, in which peat—so plentiful in Sweden—might be advan. 
tageously employed for the development of steam. 


Warrington.—The Light Railways Commissioners hay 
sanctioned the Warrington—Northwich light railways. 


West Ham.—The foundation stones of the Couneils 
tramways generating station were recently laid by Alderman 
Spratt. 


Worthing.—The T.C. on Monday decided to promote g 
Bill in Parliament authorising the Corporation to construct electric 
tramways, instead of applying under the Light Railways Act, 








TELEGRAPH AND TELEPHONE NOTES, 


African Telegraphs.—The Glote Berlin correspondent 
says that ‘the new teleg-aph and telephone lines in German Hast 
Africa have now reached Kilimatinde, which is half way, The 
lines are now working, and there are five stations—Mafisifihre, 
Mrogoro, Kilossa, Mpapua, and Kilimatinde. If the Reichstag 
grants the further cost entailed by this undertaking, then the tels- 
graph station at Udyidyi, on Lake Tanganyika, will be reached by 
the end of 1903. If Udyidyi is reached, then the German tele- 
graph system can joined to the “Cape to Cairo” telegraph 
system, provided that the work already begun by Great Britain is 
duly carried forward. 


American Pacific Cables. — A Press dispatch from 
Washington says that Mr. Ward, general manager of the Com- 
mercial and Pacific Commercial Cable, has:completed terms with 
the Attorney-General for extension of the cable to Shanghai. He 
has interviewed the Secretary of the Navy with a view to paving 
the way for the co-operation of the Navy Department in laying the 
cabie from Hayti to the Philippines. 


Continental Telephones.—Telephonic communication 
has been established between Paris and Rome, and it will shortly 
be extended to Naples. 

The new telephone in bronze wire between Rome and 
Torino will probably be in operation before the end of 
the year. It is expected that the French section of 
the Milan—London telephone will be completed within 4 
month’s time. There will then be nothing to delay the opening 
of the International line between England and Italy ; a connection 
with Genoa will be established without delay. 


The Light that Failed. — In the Commeral 


Intelligence of the 6th of this‘month, we notice a somewhat | 


petulant article, headed “The All-Red Cable Fad in the Light of 
Reason,” by Lieutenant C. Bellairs. He, it appears, does not agret 
with the landing of the British Pacific Cable on Fanning Island 
The article appears to be based on superior knowledge of strategical 
réquirements and a certainty that that knowledge is absolutely 


béyond doubt. With reference to Lord Balfour's Committee a: 


Cable Communications, this gentleman says, “ I think I could fillim 
the leaders indicating suppressed passages with tolerable accuracy, 
but, as he also says that the Falkland Islands are of no great accouml, 
either to our strategy or commerce, one is rather inclined W 
question the accuracy with which passages, which the committe 
have thought it necessary to. suppress, would be filled in. At any 
rate, H.M. Government seem to be under the impression that the 
Falkland Islands really are of some account, otherwise it is difficult 
to understand why they should be prepared to expend a sumdl 
£3,000,000 there, in works directly connected with strategy. The 
writer is somewhat severe on the American Government for havilg 
failed to sever. the telegraphic communication with Cuba during 
the late war. He does not appear to be aware that with the 
exception of the cable between Havanna and the United States, al 
available means of cable communication with Cuba actually wet 
cutoff. The reason that the Havanna Ponta Rasa cables were nét 
cut must be evident, even to a novice in strategy, but perhaps, it is 
well to make this very clear. These cables, landing in the Unitel 
States, were obviously under the control of the United State 
authorities at Panta Rasa; therefore it was unnecessary to cut them, 
and it is hardly needful to point out, as Lieutenant Bellairs doe, 
that had the Americans succeeded in cutting the cables, they woul 
have done so to their own injury. An explanation of these. pi 
fundities of strategic svience is hardly required by the ordinaly 
public, but as strategy should be an exact science, a 

statement is necessary when dealing with a strategist. As# 
matter of fact, the messages ordering Admiral Cervera to pit 
ceed to sea did, we believe, pass over the line which it would haw 
been clearly extremély foolish for the American authorities to ei 
at sea, when the same result could be easily achieved by locking #® 
office. door. : 
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_ On another page of.the same paper, we see it implied that the 
‘Pacific is to be the next great field of conflict, and it is more than 
hinted that the conflict will be with the United States. Need we 
gay that we do not agree with this opinion, but, should it be correct, 

this is surely rather an. argument against landing a cable at 
Hfonolulu, American territory, as Lieutenant Bellairs so strongly 
‘recommends ; and again, on this point, as we are informed by Sir 
Richard Ward that a cable between Honolulu and Fanning Island 
is decided upon, it is difficult to see the point of the article against 
« All Red Cables.” 

In speaking of the American cables about to be laid across the 
Pacific, Commercial Intelligence in its article, headed “The 
Nerves of the World,” informs its readers that, although the ‘cable 
itself had to be purchased in England, the “insulating cover of 
india-rubber ” was made in the States. This is, of course, incorrect 
in two respects. First of all, the “insulating cover” is not of 
india-rubber ; secondly, the core for this cable has not been made in 
the States, but in England. There is a map showing the “ Cable 
Nerves of the World” attached to this article, but it is wrong in 
some important respects—the rate per word from London to India 
is given as 4s., whereas it has been, for some time, 2s, 6d. The rate 
from London to New Zealand is given as 5s. 2d. per word, instead 
of the actual rate of 3s,.4d. 


The Pacific Cable.—It is announced that the Pacific 
Cable will be opened for public traffic on Monday, the 8th prox. 
Messages from any part of the United Kingdom to Australia, New 
Zealand, Norfolk Island, or Fiji, will be charged at the rate of 3s. 
per word. Messages may be handed in for transmission by 
this route at the office of any of the Atlantic Cable Companies, or 
at any post office in the United Kingdom. 


Railways and Telephones.—A financial daily says that 
Scotch railway companies are now superseding telegraphic by 
telephonic communication between their signal boxes, and the 
Caledonian is putting in the telephone on the main line to Gourock 
and on the important circuit between Beattock and Carstairs. 


Telegrams to the East.—The directors of the Asso- 
ciated Eastern companies announce that they are now able to place 
the “occasional sender of social or domestic telegrams, to a great 
extent, on an equality with regular senders, who, by means of 
special codes, can and do transmit their telégrams at an actual cost 
of about a twentieth of what would be the charge for the. number 
of plain words sent if uncoded.” Sir J. Wolfe Barry mentioned 
the matter in a speech made to the shareholders of the Eastern 
Telegraph Co. in July, 1901. The arrangements have necessarily 
occupied some considerable time; but the companies have now 
arranged, throug Mr. Atkinson, of Salisbury House, London Wall, 
E.C., to bring out a social code, a copy of which will be placed in 
each of the offices of the associated companies, in towns at home 
and abroad in which they are permitted to deal directly with the 
public, and the officers of the companies have been instructed to 
afford the senders and receivers assistance in coding and decoding 
their telegrams. At all stations where the associated companies 
come into direct contact with the public, receivers of telegrams are 
able to register their names and addresses free of charge, and to 
take full advantage of the new code this should be done. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED. REPAIRED, 

Latakia-Cyprus ... +e ee «s PY «+ June 20, 1899 ., 
Communication with Carthagena and Barran- 

quilla (Columbia) _.. ae os as .- Dec, 8, 1900 
Trinidad-Demerara No, 1 Aug. 27, 1901 
Trinidad-Demerara No. 2 Nov. 1, 1902 
Dominica-Martinique .. May 8, 1902 
Dominica-Guadeloupe. . Nov. 4, 1902 
8t. Lucia-Martinique .. a May &, 1902 


Guadeloupe-Martinique ae eb Feng oie” 
Santa Cruz de Teneriffe to Tejite de Teneriffe 7 4, 1902 


Puerto Plata-Martinique  .. uly 10, 1902 
Guantanamo-Mole St. Nicholas Ang. 4, 19u2 

Cayenne-Pinheiro ae bs ve Aug. 18, 1902 

8t. Lucia-8t. Vincent .. ‘> we Sept. 19, 1902 

Reissi-Issa age pie ‘a Oct. 22, 1902 

Reissi-Yemani .. ap -- Oct. 22,1902 .. on 
Marseilles-Barcelona . .. Nov. 8,1902 ., November 23 
Cadiz-Teneriffe . . me -. Nov. 8,1902  .. es 
Zanzibar-Mombassa_ .. <a 4 .. Nov. 26,1902 .. 
S.tvebondo-Bandjermasin .. he . Nov. 25, 1902 .. 


LANDLINES :— 


‘Route via Hanekin on Persian — . .. Feb. 24,1900 .. oe 
nication with Tientsin and Taku via 
Heiampo Poss as de on «of =e July 18,1900 .. ee 
Communication with Maranham .. -. Sept. 19,1902 . . 


Wireless Telegraphy.—lIt is announced that a wireless 
teleyraphy station on the Slaby system has been erected near Berlin, 
which will carry on experiments with stations to be installed at 
Calais, Stockholm, Lemberg and Venice. The cost of the proposed 
experiments will reach 200,000 marks. 

A Reuter dispatch from Kingston (Jamaica) says that the Local 
Government there is to introduce a Biil during the next session of 
the Legislative Council to grant facilities for the establishment of 
wireless telegraphy in the Colony. ; 

On Tuesday, the 18th inst., at a meeting of the King’s College 
Engineering Society an interesting paper was read by Prof. Ernest 
Wilson on the subject of ‘* Wireless Telegraphy.” Beginning with 
&simple oscillatory circuit, Prof. Wilson showed that the use of 
electro-magnetic induction is only practicable over short distances, 
beyond which electrostatic transmission must be employed. Such 
& system has been in actual operation between Howth, near Dublin, 
and Holyhead. Some interesting and successful experiments were 
Performed to show these oscillatory effects, between parallel cir- 


cuits, by spark gaps and vacuum tubes, and the effect of syntony 
was also produced by adjusting the capacity of the secondary 
circuit. Coherers and magnetic detectors were next described, and 
a very delicate form of the latter was shown in actual work. This 
consists of a core of fine iron wires, embraced by a maghetising 
coil, supplied with a local reversible current, and by two other 
coils, one of which is connected to a t2lephone, the other receiving 
the clertzian waves. The effect of these latter is to slightly change 
the magnetism of the core, producing thereby an audible sound in 
the telephone, which is especially distinct on the unstable portion 
of the magnetic curve. The various attempts to produce tuning 
and secrecy were then touched upon, and it was shown that owing 
to the large amount of energy required for very long-distance 
working, it is at present impossible to prevent the waves from 
affecting stations in the vicinity, and the attempt to mask the 
powerful radiations by others of less energy could be easily 
detected by suitably arranging the receiver. Prof. Wilson then 
dealt with the various uses to which wireless telegraphy can be 
applied, and its great value to navigation in signalling to ships 
from shore. Other possible fields were mentioned in which this 
system would b3 invaluable, such as the control: of apparatus at a 
distance (dirigible torpedoes, &c.). 








CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barking Town.—December Ist. Steel and iron car shed. 
See “ Official Notices ” November 14th. 


Bethnal Green.—December 4th. Wiring of Guardians’ 
Offices. See “ Official Notices” to-day. 


Brighton.—December 23rd. Tramway tracks, bonding, 
and wood paving. See “Official Notice” to-day. 


Bristol. December 8th. 380 5-amp. d.c. open type arc 
lamps. See “ Official Notices ” to-day. 


Bristol.—December 11th. Water-tube boilers and 
accessories. See “ Official Notices” November 21st. 


Bulawayo.—February 26th, 1903. Establishment and 
working of an electric tramway. See “Official Notices” Nov. 2ist. 


Clacton.—December 22nd. Two economic boilers, 
piping; two 100-xw. steam dynamos, balancer and boosters; 
switchboard; cables, &c.; accumulators; crane. See “ Official 
Notices” November 14th. 


Dewsbury. — December 11th. Two steam dynamos 
(200 and 300 kw.) See “ Official Notices” to-day. 


Dublin.—December 8th. The D.U.T. Co. wants tenders 
for general stores, including electrical supplies, for a year. See 
“ Official Notices ” November 21st. 


Durban,—December 5th. (1) Complete telephone ex- 
change equipment, 7,200 lines; (2) Underground dry-core air-space 
cables for the Corporation. See “ Official Notices” November 7th. 


Durham.—December 8th. Trimdon Grange Colliery 
Co. invites tenders for 12 months’ supply of various stores including 
electric light fittings. Forms of tender from the Storekeeper. 


Edmonton.—Tubing for electric light wiring. See 
“ Official Notices ” to-day. 


France.—January 1st. The Prefectural authorities of 
the department of Calvados are inviting projects until January Ist, 
1908, for the construction and working of an electric tramway, 
for the transport of passengers and goods between Trouville and 
Honfleur, a aistance of about 10 miles. Particulars may be 
obtained from, and proposals are to be-sent to, La Prefecture de 
Calvados, Caen. 


Harrogate.—December 6:h. 4-Kw. d.c. dynamo com- 
plete and switchboard. See “Official Notices ” November 21st. 


L.C.C.—December 11th. Wiring and fittings for electric 
light and bell installations. See ‘ Official Notices ” to-day. 


Manchester.—December 3rd. 600 electficity meters. 
See * Official Notices” November 21st. 


Mallingar.—December 9th. Repair and renewal of 
battery. See “Official Notices” to-day. 


N.-E. Ry.—December 8th. Telegraph apparatus and 
stores (six months’ supply). Mr. C. H. Ellison, Telegraph Depart- 
ment, York. Also stores including carbons, wires and cables é&c. 
E, H. Clark, Stores, Gateshead. 


St. Pancras.—December 9th, 
See “ Official Notices ” to-day. 


Salfurd,—December 6th. Single pilet wire, See ‘ Offici a 
Notices ” to-day 


Covered testing truck. 
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Sunderland.—November 28th. Steam dynamo, three- 
phase motor-generators and transformers, and switchboards. See 
“ Official Notices” October 17th. 


Swansea.—December Ist. Electric motors and starting 
switches (12 months’ supply) for the Corporation. See “ Official 
Notices” November 14th. 


Sydney, N.S.W.—December 17th. Cables, joint boxes, 
&c. See “ Official Notices ” to-day. 





CLOSED. 


Adelaide.—The Electric Lighting and Traction Co., of 
Australia, has accepted the tender of Messrs. D. Bruce Peebles and 
Co., for duplicate 350-H.P. generators, with Willans engines. 


Batley.—The T.C. has awarded to Messrs. Baker, Bauer 
and Co. a contract for 240 storage cells in glass boxes, having a 
capacity of 180 amperes for one hour, or 400 for 10 hours, 


Bridgend.—The U.D.C. has accepted a tender of Messrs. 
Callender & Co., at £4,031. 


Durban.—Tenders for electrical machinery recently came 
before the Council as follows :— 


Dick, Kerr & Co. ee es ee ee -» £7,978 
Davis & Spain {alt.) .. ae oa ae -. 8,614 

* » ee < os > -- 9,166 
S.A. General Electric Co. .. oe ee oo «6 TuT 
Electric Construction Co. ., ow ee -- 9,758 
Siemens (C, W. Sully) .. «e ee ee -- 10,316 


It was resolved to accept the lowest tender. 


Gloucester.—The electric lighting of the Provision 
Market with arc and incandescent lamps has been secured by 
Messrs. Parsons Bros., of that city. 


London.—The following tenders have been received by 
the London County Council for the supply of low-tension switch- 
boards for use at the tramway sub-stations at Brixton, Clapham, and 
the Elephant and Castie :— 


J. G. Statter & Co. ee be ee ée -- £1,604 9 0 
Electric and Ordnance Accessories Co. (Vickers, 

Sons & Maxim), Birmingham. ... ee ee 248 0 0 
Allgemeine Elektricitiits-geselischaft oe -. 2,260 0 0 
Cowans, Ltd., Manchester (accepted) 26 e. 2,810 0 0 
Arnold Kramer, London.. oe ew ee -- 2448 8 0 
Cox-Walkers, Ltd... es ‘. ss to 2,459 0 U 
Consolidated Telephone Construction Co. .. 2,500 0 
Kelvin & James White, Lid. ae ve -- 2,582 18 0 
British Westinghouse Co. at om ee e- 2,599 9 0 
Electric Construction Co. os ay ve ee - 2,754 0 0 
Bertram Thomas .. ee oe ae oe oo) S02 0 0 
Siemens Bros. & Co. o os ‘we 3 -- 8,071 0 0 
Johnson & Phillips os “bs os ve -- 808717 0 
Electrical Transmission Co. 4 en -- 38,216 4 0 
Mather & Platt ae ee ee ae ae 245 8 0 
W. J. Fryer & Co... es ae e0 ee -- 98,204 5 0 

: * (2,710 6 6 
Edison & Swan Co. na +s = ee *- 133940 2 6 
Ferranti, Ltd. ae ee ws emer “ . 
British Thomson-Houston Co. .. 4,311 15 0 

0 
0 


Holland House Electrical Manufacturing Co. as §,458 11 
Heaton & Smith, Ltd. .. ae ae ae «- 6,044 8 
The successful company intends to sublet to Nalder Bros. and 
Thompson the manufacture of the instruments, to E. Matthews and 
Co, the preparation and enamelling of the slate panels, and to the 
British Thomson-Houston Co. the construction of the lightning 
arresters. 
The County Council has accepted the tender of the Tangye Tool 


and Electric Co., amounting to £227 10s., for the supply of two _ 


sliding and screw-cutting lathes for the Abbey Wood drairage 
station. 








FORTHCOMING EVENTS. 


Monday, December ist.—At 5 p.m. Royal Institutiow cf Great 
Britain. General monthly meeting. 
At8p.m. Society cf Arte. Lecture Il. on “The Future 
of Coal-Gas and Allied Illuminants,” by Prof. V. B. 
Lewes. - 
At 7.30 p.m. Society of Engineers. Royal United 
Service Institution. Paper on “ Depreciation of Plant 
and Works under Municipal and Company Manage- 
ment,’ by Mr. C. H. W. Biggs. 
Taesday, December 2nd.—At 8 p.m. London Electrical Contrac- 
tors’ Association. Restaurant Frascati. Paper ou 
“ Electricity as a Competitor of Gas,” by Mr. W. R. 
Rawlings. 
At 8 p.m. Institution of Civil Engineers. Paper to be 
submitted for discussion: “High S,eed Electrical 
Geucrating Plant,” by T. H. Minshall. 
Wednesd y, December 3:d.—At7.30 p.m. Institution of Electrical 
Kugiseers (Students’ section). Paper to be resa, 
“Notes ou the Constraction of Dynamo-£lectric 
Machiwery,” by Mr. J, R. Hewett. 
4t 6.30 pm. Fasraday Club. Lecture at St. Ermin’s 
Hotel, on “ Photography in Natural Colours,” by Mr. 
8. Shepherd. 


—a 


Thursday, December 4th.—At 8.30 p.m. Réintgen Society. 
general meeting. Dr. D. Walsh will communicate 
“An Observation bearing upon the Therapeutic 
Action of the Focus Tube.” Mr. Steven Mayon, 
F.R.C.S., will read a paper on “ X Rays in Ophthalmic 
Work,” with lantern slides, Mr. Isenthal will show 
the Nodon electric valve for converting alternating 
into continuous current. 

At 8 p.m. Chemical Society meeting. 

. At 8 p.m. Civil and Mechanical Engineers’ Society, 

Meeting at Caxton Hall, Westminster. Paper by 
A. E, Rogers, on ‘Some Notes on Tunnelling,” 

At8 p.m. Institution of Electrical Engineers. Ext 
meeting at the Institution of Civil Engineers’ rooms. 
Mr. James Swinburne will deliver his presidential 
address. 

Friday, December 5th.—Northampton Institute. Prize distribu. 
tion by Lord Chancellor and annual conversazione, 

At 8 p.m. Institution of Junior Engineers, Westminster 
Palace Hotel. Paper by W. J. Tennant, on “The 
Planimeter, explained simply, without Mathematics,» 

Saturday, December 6th.—At 2 p.m. Institution of Electrical 
Engineers (Students’ Section). Visit to the generating 
station of the Central London Railway. 

Monday, December 8th.—At 8 p.m. Society of Arts. Cantor 
Lecture I., by Prof. Vivian B. Lewes, on “The Future 
of Coal-Gas and Allied Illuminants.” | 

Tuesday, December 9th.—At 8 p.m. Institution of Electrical 
Engineers (Glasgow Section). 

Wednesday, December 10th.—At 7.30 p.m. Institution of Elec- 
trical Engineers (Birmingham Section). The Uni- 
versity. 

Cold Storage and Ice Association (at the Institution of 
Mechanical Engineers, Storey’s Gate). Discussion on 
“Municipal Trading.” 

Wednesday, December 17th.—Institution of Electrical Engineers. 

Annual dinner in the Grand Hall of the Hotel Cecil. 








NOTES. 


Test Bars for Cast-Iron.—A pamphlet by Robert 
Buchsnan on “ The False Witness of the Test Bar,” deals with the 
method of casting test bars upon castings so as to obtain fair results, 
The upshot of his argument is that a test bar cast separate from the 
main casting will be stronger than one cast attached, and it is 
argued that founders have arrived less at accuracy than at good bars, 
The real way to test cast-iron is, in the writer’s opinion, to cast 
standard bars and to use these as comparisons whereby to judge 
sample bars cust with the day’s cast. In this way comparisons are 
secured, and there is no question in regard to the position of one 
test bar. Two bars cast near to and far from an attached casting, 
showed 5 and 14 tons respectively breaking stress, and generally the 
more slowly a bar is cooled, the weaker it will be. The rate of 
cooling affects the amount of combined carbon so greatly that the 
whole subject is fraught with difficulty. Thus if a large casting 
cools slowly, its combined carbon way separate out so completely 
as to leave very little in combination. The enormous amount of 
graphitic carbon then in the casting keeps separated the molecules 
of the iron, and the result is serious weukness. Owing to the un- 
reliable nature of test bars, and the false results they must 80 
frequently give, Mr. Buchanan appears to favour the testing of some 
castings to destruction in order to indicate the soundness and 
strength of the r-mainder. Otherwise he would cast test bars on 
the piece itself, and not from it: that is to say, he would make the 
test bar actually a part of the casting, 80 that it would need to be 
cut off. He would attach it by its sides, not by its end, and would 
thus hope to secure a fair bar. 


Energy Consumption of Etectric Cars on Inter- 
urban Service.—The Street Railway Journal publishes tests of 
energy consumption on the Detroit Interurban Railway which are 
interesting, as showing the enormous advantage of a clean rail. 
Such, at least, is what the energy consumption appears to teach. 
Tests on February 25th and July 24th of similar cara show a 
fullows :— 


Car 10, Car 12. 
Weight of car ... ate -. 33 tons. 33 tons. 
Length overall .., ae mans Sa cS 51 ft. 
Mileage of trip... ive esas one 67'8 
Number of stops val ‘a 43 41 
Stops per mile ~... ae din’ 0 65 060 
Time of trip... aa sho 3°57 3°25 
Average speed—wmiles per hour 190 20°8 
Total xw.-hours ie kg 111 113 
KW.-hours per car-mil.... Fes 1°64 . 1:68 
Watt-nours per ton-mile ave) 6249S 509 


The point to which we w.u'd diaw attention is the energy con- 
sumption of about half a unit per 10 tons, Ordinary English prac 
tice with cazs of 7 tens sn-ws 4 uuit per var-mile, or nearly three 
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” {old the energy consumption of this interurban line. With all due 


allowance for the average run between stops of more than 14 miles, 
the consumption of energy seems small on the interurban line, and 
must, we think, be attriouted to the clean rail surface. The mere 
fact of a rail being grooved or plain would not, of itself, account 
for so much difference. A clean grooved rail will show little or no 
difference from an‘ordinary plain rail. It is the dirt which collects 
in the groove and on the table that causes so much obstruction to 
the wheels, and the inference is that, where it can be arranged, a 
tramway or light railway should run on its own right of way, or, at 
least, off the public highway, so obviating the necessity of the 

ved and level rail—level, that is to say, with the road surface. 
No raised rail can long remain dirty. Hither it will be washed by 
the rain, or blown clear of dust by the wind, neither of which 
yirtues can be, as a rule, found in the grooved rail of the public 
highway. 


University College, London.—We have received the 
following circular letter from the suthorities of this college — 

“The policy of the Incorporation of University College in the 
University of London has met with general approval, as an im- 
portant step in the direction of establishing in London a real 
Teaching University, which shall have its own professors, labora- 
tories, buildings and equipment. 

“ For the purposes of Incorporation a sum of £92,000 has already 
been subscribed. A further sum of £108,000 still remains to be 
raised in order to place the Medical School of University College on 
a proper footing, and to transfer University College School toa more 
suitable quarter of London, and thus to satisfy the demand that 
exists in the suburbs of London for secondary education of the first 
grade. This sum of £108,000 includes the estimated cost of a new 
site for the School of Advanced Medical Studies, which it is found 
desirable to provide in order to avoid encroaching on the ground it 
is proposed to place at the disposal of the University for the further 
extension of University buildings. 

“The University and the College are both equally interested in 
speedily obtaining the money that is still required, and, in view of 
the importaut issues involved, it:cannot be considered that the 
total sum asked for is a large oné. 

“We appeal with confidence to those who are aware of the needs 
of London in respect of University education, to assist in carrying 
out the proposed incorporation. 

“ Subscriptions should be sent addressed to Sir Richard Farrant 
(University College, London, Gower Street, W.C.), who will be glad 
to supply any information required.” 


Convention of the B.E.T. Associated Companies,— 
In our last issue, under the heading “Mr. Garcke and his 
Octopus,” we made a brief reference.to the first annual convention 
of the 50 companies associated with the British Electric Traction 
Co., which was held at Loughborough on 18th inst. We are now 
able to give fuller particulars of the proceedings. The morning was 
devoted to the discussion of the numerous questions connected with 
the organisation of traffic in such a manner as to give the maximum 
satisfaction to the public whilst securing a fair return upon capital 
outlay. The meeting, which was presided over by Mr. Garcke, 
managing director of the B.E.T., was held in the: Loughborough 
Town Hall. Nearly 100 traffic managers, power-house engineers, 
secretaries, and other leading officials were present as representa- 
tives of an organisation which has close on 350 route-miles in 
operation, and has already carried over 110,000,000 passengers this 
year. It includes, in addition to an electrical manufacturing com- 
pany, several electric light and power supply concerns. There was 
a consensus of opinion among the, managers that the universal fare 
system, which is so very general in American towns, was not gene- 
rally applicable here. Season tickets likewise were not favoured. 
After the morning meeting the Brush Co. gave a luncheon to 
the delegates in the Victoria Room, Lord Vaux or Harrowden, 
chairman of the company, presiding, the Mayor of Loughborough, 
Alderman Bumpus, the town clerk and other municipal officers 
being present. Tae toast of “Tne B.E.T. Associated Companies,” 
proposed by Lord Vaux of Harrowden, was replied to by Mr. 
Garcke, whose speech we gave in abstract last week. 
The afternoon was usefully occupied in inspecting the Falcon 
Works, where the B.E.T. tramway officials fouud much to interest 
them, the Brush Co. having in band no less than 323 electric 
cars or coaches, including five complete trains for the Great 
Northern and City and two trains for the Metropolitan District. 
The visitors took rides in a car intended for use in Peterborough 
over the trial-trip line belonging to the company, and there was a 
fine display of the motors, controllers, lifeguards, and other electric 
tramway accessories. Afterwards the delegates dispersed to their 
respective scenes of activity in the United Kingdom, having had 
avery pleasant and profitable outing. 


London County Council.—At a meeting of the 
Council on Tuesday the Highways Committee reminded the 
members of the fact that in the report brought forward in October 
of last year, attention was drawn to the practice adopted by certaia 
companies of charging to capital account expenditure for directora’ 
and auditors’ fees, salaries and expenses of management, promotion 
money and iuterest on loans and advances. In his certificate ia 
Tegard to the accounts, the Board of Trade auditor had reported 
that this expenditure should be transferred to revenue-account, or 
to preliminary expenses account. The Board had no power of 
enforcing the requirements of its auditor, and although the Com- 
mittee had suggested to the Board that it was desirable in the 
interests of local authorities and consumers of electricity that the 


law should be amended so as to give this power, the department had 
not seen its way to adopt the suggestion. The Committee stated 
that its attention had been called to another case in which the 
undertakers had adopted a similar course as regards their capital 
account, and it had, therefore, again brought the matter before 
the Board of Trade, ; 


Mr. Swinburne’s Presidential Address. — It is 
announced that the presidential address to the Institution of Elec- 
trical Engineers, the delivery of which had to be postponed from 
November 13th on account of Mr. Swinburne’s illness, will be 
delivered at an extra meeting to be held in the rooms of the Insti- 
tution of Civil Engineers on Thursday, December 4th. 


British Electrical Friendly Society,—The report of 
the Central Committee of this Society to September 30th, shows 
that 28 of the associated companies have signed the Trust Deed, 
and 23 branches, with a net membership of 1,353, are now at work. 


Obituary.—Sir W. ©. Roberts-Austen, the eminent 
chemist and assayer to the Royal Mint, passed away on Saturday 
last, November 22nd, at’ the age of 59-60 years. He had been 
assayer at the Mint since 1869, and in 1880 he was appointed to the 
Chair of Metallurgy at the Royal School of Mines, and held that 
position to the last. He had a prominent connection with a large 
number of scientific societies, He was one of the founders of the 
Physical Society, of which he was also-a vice-president, he had 
been a F.R.S. since 1875, was a president of the Iron and Steel 
Institute, hon. general secretary of the B.A., vice-president of the 
Chemical Society and the Society of Arts. He was made a C.B. in 
1888, and was created K.C.B three years ago. 

The death is announced of Mr. Reginald Barker, late of the firm 
of Messrs. Stevens & Barker, electrical engineers, who carried out 
the electric lighting installation at Maidstone. 


Fatal Accident.—The Leeds City Coroner held an 
inquest last week touching the death of Charles Ramsay (21) who 
was killed at the Corporation electric power station through falling 
a distance of 41 ft. while in the act of oiling a motor. Mr. John 
Burbridge, electrical engineer to the Leeds tramways, stated that 
Ramsay’s duties were to look after the motors in the matter of oil- 
ing, &c., and to trim the arc lamps at the station. On the occasion 
in question Ramsay had gone t» oil the bearings of a motor and 
used the crane, which traversed the entire length of the building, 
asa platform. The crane had been taken too near the motor, and 
Ramsay was presumably reaching over to the bearing to lift the 
cap, when he overbalanced himself, and fell into the fan, which at 
the time was in motion. A verdict of “Accidental Death” was 
returned. The jury suggested that precautions should be taken to 
prevent. any one who overbalanced himself from falling as Ramsay 
had done. It was pointed out that it was already an instruction 
that the fan should be stopped during these oiling operations. 


Pit Boys and Ponies.—Two pit boys in a Chester-le- 
Street colliery have been fined 20s. each for administering electric 
shocks to two ponies. It was said that the horses got into a nervous 
condition as a result of the treatment. 


Electromobiles in France.—A_ long-distance run was 
accomplished last week by one of the electrical motor-cars of La 
Société Electromotion. The vehicle was equipped with a battery of 
96 Phoenix-type cells, and covered a distance of 150 kilometres 
(94 miles) on the road between Paris and Vernon and back, on one 
charge of the battery, at an average speed of 12 miles per hour. 


Appointments Vacant.—Leyton U.D.C. wants a shift 
engineer at £100; station superintendent wanted by Reading Elec- 
tric Supply Co. at £150 ; shift engineer at Worksop at 25s.; a chief 
engineer is required for Fulham at £400; Aberdeen Corporation has 
a vacancy for a test-room assistant at 303. See “ Official Notices” 
to-day. 


Personal.—We regret to learn that Mr. Ernest 
Thompson, one of the directors of Nalder Bros. & Thompson, Ltd., has 
heen ordered to take a voyage on account of his health. He left on 
Friday last for New Zealand, and proposes to complete his trip by 
visiting Australia, Japan, Canada and the United States. 

Mr. J. A. Bonathan, manager of the Oldbam District of the 
National Telephone Co., has been presented by the staff with a 
marble clock on his departure for Luton. 

Mr. J. Cunniogham, of the Ediswan Co., has been appointed as 
representative of Messrs. Mather & Platt in Glasgow. 

Mr. E. E. Benham has resigned his position as district manager 
for Messrs. Macartney, McBlroy & Co., Ltd., ia Maochester, and 
joined the staff of Mesars. Chas. H. Merz, of Newcastle-on-Tyne and 
Westminster, 

Mr. A. E. Blower, late partner in the firm of Robert: & Blower, 
has dissolved partnership with Mr. Roberts, and has joined 
A. Emanuel & Sons, Ltd., of George Street, Manchester Square, W., 
"ies: 4. C. dn Uageado hen boon eppebeted eaginewcoud 

r. Ed. ©. de 0 ap neer aad manager 
to the New Gutta-Percha Co , Ltd. 
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THE CENTRAL STATION ENGINEER. 


Mr. Geo. H. Harr, of Messrs. W. H. Allen, Son & Co:. Ltd., 
Bedford, has been appointed sub-station assistant at Walsall Elec- 
tricity Works, ‘ 

Hastings T.C. on Friday appointed Mr. Russzry F. Fercuson, 
borough electrical engineer at Fulham, as resident borough elec- 
trical engineer, at a salary of £300 per annum, rising by £25 a year 
to £500. He is to be allowed to have two articled pupils at one 
time. 

The Tramways Committee of Preston T.C. has appointed Mr. 
WatrtER H. Trrrensox, of Dundee, as resident electrical engineer 
in connection with the construction of the tramways for a term of 
three years at a salary of £600 per year. 








NEW COMPANIES REGISTERED. 


Bridgwater and District Electric Supply and Traction 
Co., Ltd. (75,429).—This company was registered on November 15th, with a 
capital of £15,000 in £1 shares, to carry on in Bridgwater and district the 
business of an electric light and power, tramway and traction company, and of 
electrical engineers, electricians, &c. The first subscribers (each with one 
share) are:—A. Peace, J.P., Penlea, near Bridgwater, merchant; J. 4. Waddon, 
J.P., Northfield House, Bridgwater, merchant; H. J. Van Trump, East Street, 
Taunton, manufacturer; W. Potter, J.P., 12, The Crescent, Taunton, hosier; 
W. 8. Pressiand, Broad Sanct Chambers, Westminster, electrical engineer ; 
E. E. Smith, 6—7, St. Stephen’s Street, Bristol, secretary ; and A. J. Fippard, 
Broad Sanctuary Chambers, Westminster, electrical engineer. No initial public 
ssue: the subscribers are to appoint the first directors; qualification, £100; 
remuneration as fixed by the company. 


Midgley’s Electro-Therapeutical Co., Ltd. (75 433).—This 
company was registered on November 15th, with a capital of £1.000in £1 shares, 
to acquire the benefit of an agreement between W. 8. Thomson (lessor) and F. 
Murgatroyd (lessee), for a jease of an installation of the lessor’s electrical ozone 
and light treatment, to provide and conduct rooms and facilities for the thera- 
peutic use of electricity, light and heat, or other remedies for diseases, tc deal 

n electrical, chemical, surgical, scientific, Lom nees gis sop and other apparatus 
and materials, to equip hospitals and institutions, » The first subscribers 
each with one share) are:--J. E. G. Groves, Dean’s Green, Lymm, Ches., 
brewer; F. Akinger, Sparrows Nest, The Grove, Didsbury, chemist; E. A. 
Boyer, 16, John Dalton Street, Manchester, chartered accountant; F. W. 
Gratrix, 104, Upper Moss Lane, Hulme, Manchester, clerk; F. Murgatroyd, 
Duchy Chambers, Clarence Street, Manchester, chartered accountant; C. F. 
Whitfield, 65, Princess Street, Manchester, solicitor; and E. Prestage, 65, 
Princess Street, Manchester, solicitor. No initial public issue. Registered 
without articles of association. 


Websters, Limited.— This company was registered on 
November 14th, with a capital of £2,000 in £1 shares, to take over the business 
of electrical and general engineers, platers, dynamo and motor makers, &c., 
carried on by W. M. Storr at John’s Lane, Dudiey Port, Staffs, as Webster, 
Michelson & Co. The subscribers (each with one share) are:—H. W. M. 
Storr, Park Lane East, Tipton, electrical engineer; J. Godfrey, Dudley Port, 
Tipton, manager ; Mrs. M. G. Storr, 29, Grange Road, Dudley; Mrs.L. M. M. J. 
Storr, Park Lane, Tipton: J. A. Seedhouse, Princes End, Tipton, brewer; A. J. 
Walker, 8, Laburnum Street. Wolverhampton, master joiner; and ‘a 
Clewes, 24, Lea Road, Wolverhampton. No initial public issue. Registered 
without articles of association. 


Llangollen and District Electric Light and Power Co., Ltd. 
15,384).—This company was registered on November llth, with a capital of 
£6,000 in £1 shares, to contract with the Urban District Council of Llangollen 
or the execution and maintenance of any works for the purpose of supplying 
electricity under the electric light provisionat order obtained by the said 
Council, to exercise all the powers conferred by such order, and tocarry on the 
general business of an electric light and power company. ‘Che first subscribers 
each with one share) are :—E. B. Smith, Bryn Estyns, Oswestry, civil engineer ; 
A. Bremner, 10, Warwick Court, W.C., electrical engineer; G. Williams, 
Glandwr, Llangollen, bank manager; E. Foulkes-Jones, Arosfa, Llangollen, 
solicitor; J. 8. Shaw, Royal Hotel, Llangollen, hotel proprietor; E. M. Parry, 
Peoymaes, Llangollen, drarer; and R. E. Roberts, Meirion House, Llangolien, 
bootmaker. Minimum cash subscription, £500. The first directors are E. B. 
Smith, A. Bremner, E. M. Parry. and E. F. Jones; qualification, £50. 
Registered office, Bridge Street, Llangollen. 


Whitchurch and Pangbourne Electric Supply Co., Ltd. 
75,400).—This company was registered on November 12th, with a capital of 
£10,000 in £5 shares, to acquire from F. J. Ferguson and other necessary parties 
(if any) a lease of Whitchurch Mill, with water-power and yard belonging 
thereto, and to carry on at Whitchurcb, Oxon, and Pangbourne, Berks., the 
business of an electric supply company in all its branches. The first subscri- 
bers are :—F'. J. Ferguson, Hillside, Whitchurch, gentleman, with 25 shares; 
A. T. Cooper, Rivernook, Reading, engineer, with 25 shares; P. O. Payze, 
Whitchurch Mill, Oxon, miller, with 25 shares; A. G. West, Walton Houxe, 
Caversham, Oxon, chartered accountant, with one share; G. W. 8S. Harvey, 64, 
Victoria Street, 8.W., electrical engineer, with one share; F. H. Ferguson, 
Hillside, Whitchurch, Oxon; wine merchant, with one share; and C. T. Watson, 
Priest Hill, Caversham, auctioneer,“with one share. No initial. public issue. 
The number of directors is not to be less than three nor more than seven; the 
first are F. J. Ferguson, A. T. Cooper, and P. O. Payze; qualification, £100; 
remuneration as fixed by the company. Registered office, Town Hall Chambers, 
13, Belgrave Street, Keading, Berks. 


Continuous Rail Joint Co., of Great Britain, Ltd. (75,467). 
This company was registered on November 19th, with a capital of £10,000 in £1 
shares, to acquire any inventions and rights relating to joints or otherwise, 
to adopt an agreement with L. P. Winby and the Continuous Rail Joint Co., of 
America, and to carry on the business of rolling mill proprietors, steel rail makers, 
manufacturers of rolling stock, ironmasters, steel makers and converters, 
colliery proprietors, coke manufacturers, miners, smelters, mechanical engi- 
neers, ironfounders, tinplate manufacturers, electrical engineers, &c. The first 
subscribers (each with one share) sre:—I. 8. Winby, Stonehaven, Sutton, 
Surrey, civil engineer; L. P. Winby, 20, King William Street, E.C., civil engi- 
neer: T.L. Ingram, London Hospital, E., gentleman; Miss V. Winby, Stone- 
haven, Sutton, Surrey: Miss K. A. Winby, Stonehaven, Sutton, Surrey; F. C. 
Winby, jun., Stonehaven, Sutton, Surrey, civil engineer ; and A. K. Sterne, 22, St. 
John’s Lane, E.C., clerk. No initial public issue; the subscribers are to appoint 
me a seme qualification, £50. Registered office, 20, King William 

treet, E.C. 


Brazilian Mica Syndicate, Ltd. (75.428).—This company was 
registered on November 15th, with a capital of £4,000 in £1 shares, to aire a 
property sbout 400 acres in extent, near San Antonio de Jesus, State of in, 

razil, believed to contain a deposit of mica of the description commercially 
known as “ soft silver amber” (in demand for electrical pu 








), tO juire 
other So ee ee ee Scns wit ee 
same, to on the business miners, metallurgists, &c. The first 

are :-—W. E. Law, 5, St. Avgustine’s Road, Camden Square, N. W. 
secretary, 25 shares; W.G. Stacey, 9, Sandmere Koad, Clapham, engineer, 86 


~enaae 


shares ; H. Crawford, 82, Great St. Helens, E.C., merchant, 50 shares; W, P, 
Lapage, 69, Gordon Road, Ealing, merchant, 50 shares; J. P. W. Rowe, Bahia, 
Brazil, merchant, 168 shares; A. Russan, 46, Leadenhal! Street, E.C., merchant, 
50 shares; and E. Cattanach, 29, Great St. Helens, H.C., merchant, 50 shares, 
Minimum cash subscription 2,600 shares. The first directors are KE. Cattanach, 
A. Russan and W. P. Lapage. Registered office, 29, Great St. Helens, B.C, 


Birkenhead and Chester Tramways Co.,Ltd. (75,453),— 
This company was registered on November 1sth, with a capital of £5,000 in £1 
shares, to construct or acquire light raiiways ad tramways in Chester or else. 
where, to equip,. maintain and work the same by norse, steam, electrical or 
other power, and to carry on the general business of railway and tramway 
proprietors, carriers, suppliers of electric light and power, &c. The first sub- 
scribers gre:—Sir J. A. Wilicox, 53, Victoria Street, Liverpool, newspaper 
proprietor, 500 shares; J. Holt, 41, Dale Street,.. Liverpool, merchant, B00 
shares; E. Adam, 21, Castle Street, Edinburgh, advocate, £00 shares; C. BE, 
Maples, 14, Cook Street, Liverpool, so'icitor, £00 shares; A Stanley, Knows ey, 
Prescot, .M,P., 500 shares; M. F. Burrows, Newbrook. Atherton, near Man- 
chester, colliery proprietor, 500 shares; and F, L. Lane, 5, Grosvenor Road, 
Leeds, engineer, 250 shares. No initial public issue. The number of directors 
is not to be more than seven: the first are Sir J. A. Willcox, J. Holt, E, 
Adam, and OC. E, Maples; qualification, £256; remuneration as fixed by the 
company. 








SUPPLY STATION ACCOUNTS. 


Tux electricity department of the Corporation 


Nottingham of Nottingham has made still further progress 
Corporation and again improved upon the excellent 
Electricity results previously recorded. The increased 
Accounts. revenue and diminished costs per unit are 


partly due to the addition of. the traction load, 
but the management of the undertaking has always been such that 
the results were of a model character. 

With an increase in capital expenditure of just over £100,000, 
and an additional sale of a million and three-quarter units, the load 
has risen about 50 per cent., the revenue by over £12,000, the expendi- 
ture by a quarter of this, and the profits by half, as is shown 
below :— ee 

GENERAL STATEMENT. 


1900, 1901. Inc. 
Total capital expenditure «. £216,126 £816,144" £100,018 
Number of units sold Keg v» 2,312,557 4,094,897 1,782,340 
Maximum demand in kw. yas 2,369 8,603 1,234 
Number of lamps connected ant —_ _ — 
Grossrevenue ... «. +. £32,053 £44,239 £12,186 
Gross expenditure a . £14,133 £17,399 £3,266 
Gross profit ii iv .. £17,920. £26,840 £8,920 
Average price per unit sold Ra pr) F 253d. —'69d. 


* Lighting station, &c., £240,182; Traction plant, &c., £75,962. 


The receipts per unit from sale of energy have dropped by over: 


2d., and consequently the low average has been reached of just over 
24d., this. being one of the cheapest supplies in the country. The 
growth of the undertaking is worthy of record :— 


Your Units Maximum Private Public No. of public 
% generated. load, KW. supply. lighting. lamps. 
1895 ... 183,964 255 160,090 11,564 8 
1896 ... 316,638 400 285,622 11,563 8 
1897 ... 511,935 737 468,728 11,653 9 
1898 ... 951,319 1,099 $75,743 18,931 15 
1899 ... 1,603,579 1,578 1,470,280 20,904 15 
1900 ... 2,481,168 2,369 2,280,015 32,542 68 
1901 ... 4,463,636 3,603 4,002,700 92,197 104 
RevenvE StaTEMENT. 
1900. 1901, 
Gross. Perunit. Gross. Per unit. Ine. 
Saleotenergy .. .. .. £31,049 322d. £43,147 2°53a. —-69d. 
Meter rents tre a at 543 06d. 702. 04d, — 02d. 
Bale of old material | .. 70 ‘01d. 213 ‘Old. ‘00d. 
ena aatncdes 391 ‘04d. 177 ‘01d. —-034. 





Grossrevenue ... £32,053 3°33d. £44,289 2°59d. —-74d. 


All the items in the cost sheet have been reduced, coal repre- 
senting about half the total reduction per unit, The works costs 
have fallen by over id. from about 1d. to just over +d., and the 
total cost by nearly 4d. from almost 14d. to very nearly 1d. When 
a unit can be generated for 1d. expended in engineering and 
managerial costs the era of cheap power is close at hand, and this 
has been attained on the comparatively small output of only 
slightly over four million units sold, 


Cost oF PRoDUOTION. 








1900. 1901, 
Gross. Perunit. Gross. Perunit, Inc. 

Coal., 2 «2 « «+ £6,787 “70d. £7,842 "46d, —-24d. 
Oil, ee a erated 1,186 12d. 1,712 °10d. —‘02d. 

room stores. 
Salaries and wages incurred 

in generation and distribu- | 2,159 ‘22d. 2,856 °17d. —-05d. 

tion, and attending public [ ; 

lamps. ) 
aoe a ol “igen may 

o a en . ° , 

boilers, @ BS, aon 0" 1,218 ‘13d. 1,631 °O9d. —-O4d. 

street lamps. 

Works cost ... £11,250 1°17d. £14,041 *s2d, —'35d. 
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Hanmiesanditazes =. = 972 “64d. = 346 “OR. — 024. 
Management expenses, 
mater, secretary, ins} 1,767 “18d. 2,104 *18d, —"05d, 


ke, 
Establishment cheeses) : 
Jaw charges me theureees 744 “08d. 908 05d, — 03d. 


Other expenses... es ‘ie —_ ap sie _ pt 
Total costs . £14,193: 1°47d.£17,399 1°02d. —°45d. 








The profits have increased by £8,920. Of this sum financial 
charges absorb the major portion, or £8,317, and the odd £603 have 
gone to bring the net profit up from £8,408 to £9,011. The rates 
which in 1900 received £6,000, from the department last year, had 
£500 more, while the reserve fund was credited with about the same 
amount as in the previous year. 


Prorit StaTHMENT. 


1900. 1901. 
[aterest on loans Fe eee £6,337 £9,306 
Ginking fund for repayments ..  ..  .. «. 3,175 8,503 
Net profit carried to credit of general rate... 6,000 6,500 
» reserve fund Se = ai 2,408 2,511 





Gross profit as sos -- £17,920 £26,840 





——]]]————— KT 


CITY NOTES. 


British Aluminium Co. 


Tap seventh ordinary general meeting of this company was held 
on Friday last at Winchester House, E.C., Mr. J. D. Bonner pre- 
siding. 

Mr Crewpson having read the auditors’ report, 

The CHarnMaN moved the adoption of the directors’ report for 
the year ended December, 1901. He said that he regretted that the 
accounts did not reflect a more satisfactory position of affairs. 
Neither he nor his colleagues, Messrs. Wolfenden and Robinow, 
who were only appointed at the beginning of this year, were in 
any way responsible for the position of the company. They found 
that they had to face difficulties, and as a first step toward over- 
coming them they invited Mr. Bonner to report clearly upon the 
position. The result of this was shown in the accounts, which fairly 
reflected the position of the company. It would be obvious that 
the pruning knife had not been applied too vigorously, inasmuch as 
the item of patents and goodwill still stood at £100,000, notwith- 
standing that a sum of £30,000 had been written off. Another 
material reduction had been made in the large accumulation of 
metal which they had in stock. The reduction in the selling price 
of aluminium in England rendered it impossible for them to take 
that metal into stock at the figure at which it stood in 
the books, and in spite of that. there had been a further 
Writing down of nearly £21,000. Those two items along 
with others aggregating just over £80,000, had been carried to 
Asuspense account. This was not an auspicious moment to suggest 
how that account should be dealt with, but recommendations wonld 
be made later. Arrangements had been effected with the debenture 
stockholders. The circumstances of the company having been 
ascertained, the board approached the trustees and revealed the 
position to them. With their approval the modifications of the 
ttust-deed outlined in the report were submitted to the debenture 
holders on 13th inst., and were duly sanctioned by them. The 
directors were hopeful that the relief thereby afforded would enable 
the fortunes of the concern to be retrieved. The development of 
the industry in this country had proceeded far more. slowly than 
Was anticipated when the company was established. He was not 
amber to admit that if other methods had been employed, and a 

erent policy pursued, that idevelopment might have been 
materially hastened, but at all events since there had been certain 
changes effected in the control of the company ss well as in its 
Management and policy, there had been a material increase in the 
tales of aluminium. This year they showed a large increase of 
neatly 40 per cent. over last year, which he thought was a very 
Statifying improvement to have effected in the course of less than 
12months. They had every reason to that the improvement 
Would be not only permanent but progressive, and they based that 
hope upon the knowledge that at the present time they had a larger 
amount of metal sold for forward delivery than at any previous 
Petiod in the history of the concern, and also upon the fact that 
improvement was not due to any great demand for metal for 

any special purposes, but was due toa growth in all the departments 
of the company’s business, with the exception, perhaps, of the 
tales to steel works. That there should have been no remarkable 
improvement in the demand from steel works was remarkable, in 
view of the indisputable advantages to be gained by them from the 
on of aluminium, and of the large sales effected by the 

other producing companies to similar works on the Continent and 
in America, The relations of this company with the other pro- 
ducers had enabled them to ascertain how large those sales were in 
Comparison with their own for a similar purpose. Taking France 
8§ 40 example, the sales to steel works in that country reached the 
figure of 400 tons per annum, and although the steel industry 


in this country was far more important, the output being several 


times greater, the sales of this company did not approximate to 
anything like that figure. Many. English steel works were being 
remodelled upon American lines, and possibly at the same time a 
greater disposition would be shown to utilise the advantages and 
economies in manufacture which modern science had rendered pos 
sible. Their experience had been that, when once they did prevail 
upon a steel works to use aluminium, they almost invariably con- 
tinued to draw regular supplies from the company. Whilst the 
sales this year would be so much greater than last year, it was 
doubtful whether, undér their arrangements with the other pro- 
ducers, they would be able to retain for themselves the full advan- 
tage thereof. At all events, they would be able to retain a very 
considerable proportion, and that was important, having regard 
to the very jarge amount of metal which they had in stock 
This year, for the first time in the bistory of the company, 
there had been a reduction effected in the quantity of that 
stock, owing to the sales of metal having exceeded pro- 
duction and purchases. This process of reduction would ‘be 
accelerated by their securing the full proportion of the aluminium 
business which belonged to. them throughout the world at the time 
when the agreement was arrived at with their fellow-producers. That 
agreement had not secured to them that proportion as was intended 
it should do, and directly that fact came to the knowledge of the 
board they took the necessary steps to effect a rectification of the 
anomaly. _The company was so clearly entitled to that proportion 
that the directors hoped confidently that it would be afforded to 
them when the joint. committee met next month at Neuhausen. 
Powerful interests who had invested large sums of money in the 
company were closely watching the course of events, and they were 
not. disposed to fold. their hands and see this company the victim 
of injustice. They were precluded from manufacturing aluminium 
in the protected markets, but the other producers were not under 
any such restriction, and if they determined to follow such a course 
it might. be that before long this company would benefit by increased 
outlay being afforded for bauxite. The carbide matter was so 
unsatisfactory that they would discontinue the manufacture of it 
when the current contract expired next spring, unless they could 
make arrangements in the meantime which would léad to it 
becoming more remunerative, without involving any consider- 
able outlay upon their part for new plant. In that event, 
unfortunately, much of the plant which they had specially provided 
for carbide manufacture would become useless for the purposes of 
the company. Negotiations were at present in progress, but 
it was too early as. yet to say what the outcome 
would. be. They were not in a position to carry on 
the. business on philanthropic principles, and if they could not 
make money out of carbide, they should at all events have this 
consolation, that they would be able to concentrate all their energy 
and resources upon the development of the aluminium industry. 
That was a task sufficiently great to occupy them for a considerable 
time, and after all, they must not overlook the fact that the industry 
was only in its infancy at present. There was every indication that 
the metal bad a great future before it, and if they devoted them- 
selves whole-heartedly to the aluminium business, there was every 
prospect that in the course of a few years—despite the restrictions 
under which they might have to carry on business for a time—they 
would be able to achieve for the company some such success as had 
already been achieved by aluminium producers in Germany, America, 
and even in France. He moved the adoption of the report. 

Mr. WoLFENDEN seconded the motion. 

A number of questions were put by shareholders. One speaker 
asked why Mr. Ristori resigned, but ‘the Cuatnman discreetly said 
“T cannot tell you what was in Mr. Ristori’s mind.” The same 
shareholder thought that the company had been a one-man company, 
and that the brake ‘had not been put on him sufficiently ; if the 
men.on the board bad been business men, these things ought to 
have been found ont sooner. He felt inclined to suggest that some 
sort of inquiry be made on the part of the shareholders. 

Replying to questions, the Catrwan said that £29,000 was paid 
for the patents. The promoters of the company took £100,000 in 
ordinary. shares for establishing the business, but there had been no 
dividend paid on those sbares. He was sorry that the accounts 
were issued so late this year; it was due to the exhaustive examina- 
tion of the affairs by an independent accountant. The. purchase of 
the French bauxite mines had been made and paid for. The bauxite 
in their Irish mines was inferior, owing to the quantity of silicium 
it contained, and thiv made-it more expensive to manufacture 
alumioium. ‘That was why they had to obtain control of the French 
mines. The Jast issue of 6 per cent. preference shares was made to 
effect that purchase. 

The motion was adopted with one dissentient. 

The directors, as mentioned in our last issue, were re-elected, and 
the meeting closed with a cordial vote of thanks to the chairman, 
the proposer making appreciative remarks regarding the masterly 
way in which Mr. Bonner had grasped the company’s affairs. 





City of Birmingham Tramways Co. 


Tuw holders of the 4 cent, first mortgage debentures met on 24th 
inst. at Winchester House to consider a resolution sanctioning and 
approving the appointment, in the of Mr. James Ross, of Sir 
Charles Rivers Wilson asa trustee. was not a quorum present, 
so the meeting had to be adjourned for a week, but Sir C. Rivers 
Wilson availed himself of the opportunity to make a few remarks 
with reference to certain mis-statements which had recently 
in the Birmingham local He wished to state most dis- 
tinctly that the initiatior of the: ayainst the Birmingham 
Tramways Bill lay in no way with the British Electric Traction Co. 
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They bad nothing to do with the initiation or with the progress of 
the agitation. Another mis-statement which had been persistently 
circulated in the local Press was to the effect that the B.E.T. Co. 
was under American control. He wished to state emphatically that 
there was absolutely no American element in the origin, backing, or 
direction of the company, and the American holding in the company 
was insignificant compared with the total capital. 





The Amazon Telegraph Co. 


Tue directors’ report for the year ending June 30tb, 1902, to be 
presented at the meeting on Tuesday, December 2nd, at the offices, 
reads :— 


The gross revenue amounted to £47,113 15s. 5d., and the total expenses to 
£47,422 4s. 10d., leaving a loss on the year’s working, apart from interest on 
loans and debentures, £808 9s. 5d. The traffic receipts and subsidy from the 
Federal Government amounted to £87,118 23. 11d., as compared with £37,405 
16s. 1d. last year. .Up tothe end of March there was a considerable increase 
in the receipts, but a very serious interruption of working—lasting nine weeks— 
took place between Para and Gurupa, causing an estimated loss of revenue 
amounting to £8.0€0. After charging £6,602 4s. 84. for interest and expenses re 
Joan, and £9,195 for debentnre interest and sinking fund, there is a debit 
balance of £16,005 14s. 14., which, added to the debit balance of £69,178 1s. 4d. 
brought forward from the last account, leaves £85,178 15s. 5d. to be carried 
forward. The new repairing steamer, Viking (II.), referred to in the last report, 
was despatched to the Amazon early in April. The total cost of this ship up to 
the time of her arrival at’ Para was £46,368 10s. 11d. She has proved to be 
economical in working, and enables the repairs to be made with much 
greater des * pene than was formerly the case. The old Viking | was subse- 
quently sold, and the proceeds will be dealt with in next year’s accounts. 
The land lines have been in operation during the year, but the cost of main- 
yoy gat is proving to be far more expensive-than was anticipated: absorbing 
£7,987 5s. 11d.- The subsidy due under the concession from the Manaos 
Government for the year, and the balance from the previous year, £1,899 
8s. 4d., amounting in all to £11,899 8°. 4d., remains unpaid. Every effort has 
been made to obtain this amount, without avail, and its non-payment has 
seriously crippled the finances of the company. The board determined to 
appoint a general manager and engineer to be resident on the Amazon, and in 
May last Mr. E. Stallibrass proceeded to Brazil in that capacity. The arrange- 

* ment for the loan of £181,250 on the security of £150,000 preference dehentures 
was completed, and the “debentures outstanding amounting to £75,000 were 
surrendered, but were subsequently deposited as. collateral security for further 
advances. Owing to the inability of the company to pay the debenture interest 
a meeting of,the debenture holders was held on June 18th last, when a resolu- 
tion was passed to further postpone the payment of interest and suspend the 
sinking fund until June 80th, 1904. Mr. D, H. Goodsall bas retired from the 
board. The retiring director is Mr. G. Keith, and he offers himself for re- 
election. The anditors, Messrs. Welton, Jones & Co., retire and offer them- 
selves for re-election. 





Fleetwood Electric Light and Power Syndicate. 


Tue report for the year ending December 31st, 1901, states that the 
balance-sheet shows a satisfactory return on the revenue account, 
and the directors hope that the next balance-sheet will show a 
profit. The number of private consumers at the end of the year 
was 100, and the number had steadily increased during the present 
year to 154. The directors regret that they bave been unable to 
carry out the proposal to raise fresh debenture capital. The 
directors regret being unable through pressure of duties in London 
to arrange for the annual meeting to be held in Fleetwood this year, 
but they hope to call a meeting at Fleetwood early next year, and 
present a balance-sheet to the shareholders for the year ending 
December 3ist, 1902. Mr. James G. Lorraine has resigned his 
position as a director, and Mr. John G. Seed died suddenly soon 
after the last annual meeting. 

The manager’s report states that the number of lamps 
connected in July, 1901, was 5,975; in July,. 1902, 7,009; 
and in October, 1902, 8,246. During the summer the plant 
at the generating station had been overhanled, and several 
improvements effected. A satisfactory installation had recently 
been put in the Catholic Church. Several. new buildings 
are to be supplied during the next few months, including the new 
Board School, Post Office and other public buildings, the estimated 
number of lamps required being £780. Capital expenditure to the 
amount of £2,572 is urgently required. 

The annual meeting was held in London on the 24th inst. 





Steck Exchauge Notices.—Application has been made 
to the Committee to allow the following securities to be quoted in 
the “ Official List” :—Bournemouth and Poole Electricity Supply 
Co., Ltd.—7,500 6 per cent. cumulated second preference shares of 
£10 each, fully paid, Nos. 15,001 to 22,500. The Committee has 
appointed Wednesday, December 3rd, a special settling day in 
Bromley (Kent) Electric Light and Power Co., Ltd.—£50,000 
4b per cent. first debenture stock, and has ordered same to be 
officially quoted. 


Sesntietndinn’ 








STOCKS AND SHARES. 


Wednesday Evening. 
Maegerts in the Stock Exchange are as variable as the weather, 
and it is more than usually hazardous to predict the course of prices 
even between. the early morn and dewy eve. It seems fairly 
obvious that no advance can well be auticipated in the gilt-edged 
departments until the New Year is with us, which means, of course, 
that for the next five weeks, or 20, the general trend will be down- 
wards, since lack of support, attended by absence of business, knows 
only one direction. Oonsols are,‘again below 93, their monthly 


— 


settlement at the end of this week bringing in fresh sellers who 
have tired of their stock, while the increasing stringency of the 
money market is regarded askance, especially by those who are 
superstitious enough to be guided by the tradition that Christmas j in 
the Stock Exchange.is very frequently accompanied by falling 
prices. 

Nor do the electrical departments eseape from the prevailing air 
of dulness that reigns in most sections of the House. The little 
railway market maintains its quotations fairly well, and as regards 
Electricity Supply shares, there are only a trio of insignificant declings 
to chronicle. But the Industrial and the Telegraph sections are 
both weak, the want of buying orders making itself heavily felt in 
the Eastern group, while several of the home manufacturing shares 
exhibit losses in price. 

The confidence which stockholders in the Eastern Extension and 
the Eastern Telegraph Co.’s appeared to feel in the face of the new 
Pacific competition has proved to be but temporary, and this week 
“Chinas” show the comparatively sharp drop of 10s., making ? in 
rather more than a week. Of course, the fact that the recently. 
issued report was samewhat disappointing, has no little to do with 
this result, in sympathy with which Eastern Telegraph Ordinary ig 
marked down a poiut. The prior securities of both undertakings 
remain unchanged. In the Atlantic division, Anglo-American 
Deferred. slid back } the other day, in spite of the bullish talk now 
passing in the market, which credits Anglo “ A”. with a small diyi- 
dend to be announced in January. For 1901 it will be remembered 
that the stock received 2s. per cent., since which doubts were 
suffered to arise as to whether the company could even pay its full 
Preferred dividend for the current twelvemonth. Direct West 
India Debentures have recovered the point they lost last week, but 
the duller feeling in this market has produced a decline of 5s, in 
both classes of Globe Telegraph and Trust shares. Asa good invest 
ment, returning a very fair rate of interest, Globe Preference may 
again be brought to the attention of the capitalist, be he large or 
small, 

British Electric Traction Ordinary are down another 5s 
for the same reasons as were advanced last week. The Pre 
ference shares remain at £12 middle, and have not yet advanced to 
the 17 which a surely satirical printer made us quote them in ou 
last Stock Exchange notes. Buenos Ayres and Belgrano Ordinary 
changed hands at 1§ on Tuesday, and Cape Electrics have been 
bought at 2,°;. Whether the purchaser was an enthusiastic Liberal 
Unionist who shall say ? However, the shares look cheap even at 
their present price. London United Tramways 4 per cent. Deben- 
ture shows a tendency to ease off, and can now be bought at about 
1064, while North Metropolitan 34 per cent. Debentures are better 
at 93. It is stated that the South London tramways are to be 
finished in time for the coming festive season, and proprietors of 
City and South London Railway stock will soon be watching theit 
company’s traffic returns with unusual interest. 

City Ordinary stock has declined a trifle for the reasons just men- 
tioned. Moreover, the weekly figures will now go against those of 
the Islington extension traffics, which began to be published this 
time a year ago, and consequently the capital takings of the past few — 
months may not be kept up. The company is seeking fresh power 
for getting to Euston, but, as is well kaown, there are many people 
who think the directors should be content to concentrate their 
energies upon that part of the line already open, without sighing yet 
awhile for fresh fields to conquer. Still, the board can point to the 
success of the Islington extension as justification of its forward 
policy. Great Northera and City Preferred shares stick at £ 
middle, and there still seems to be a small doubt as to whether the 
Drayton Park portion of the line will be opened first, or whethet 
the completion of the scheme will be allowed to delay this badly- 
needed relief to the overcrowded suburban traffic of the Great 
Northern and North London Railways. All three Central Londot 
issues are down 1 per cent. 

Changes in the electricity supply section are bouaded on the north 
by small rises in City of London 5 per cent. Debentures and Chelsea 
44 per ceat. Debentures; on the south by a decline in Metropolitan 
First Debenture, City Second Debenture stocks, and St. Jamel 
shares. ‘The latter have fallen 103., and are now the same price# 
Notting Hill Electrics. A small seller is quite sufficient to lowe 
prices in this market, which has again fallen upon quiet dayé 
Edmundsono’s new Preference are quoted at a rather nominal 
premium of 4: per share, but’no free dealings are likely to take 
place until after the allotment has been made. Meanwhile th? 
new issue exercises no effect upon the prices of the existing shares. 

Callender's have followed up their last week’s drop of 10s if 
shedding a similar amount the other day, which reduces the pric 
to 144, or 50s. below that of Henleys The market ascribes the fall 
to sales by those who have to face losses in the speculati® 
quarters of the House, National Telephone stock is again a ae 
harder on the quiet successes, which are falling to the company. 4 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES, 
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Stock , : Business done 
Present NAME or Dividends for the last bomen Cuendins week ended 
Issue. | Share. three years. ‘ov. 19th. Nov. 26th Hor, Sm 
+ 
\ é | 
1899. | 1900. | 1901. Highest) Lowest, 
67,100 | African Direct Telegraph, 4% Debs. ry" e 100 + we “e 98 —102 98 —102 ¥ 
25,000 | Amazon Telegraph So,’ 's shares, Nos. 1 to 25,000 10 23 “ B4— 44 s—.4 “+ 
119, 7001 Do. do. 5 % Debs., Nos. 1 to 1,250 Red. 100 ak Ff 10 — 80 70 — 80 x ae 
788,840 Anglo-American Telegraph . . s Stock | - 73/6 3% 61s. 49 — 6? 49 — 52 4 z 
3,105,580 | Do. do, do. 6% Pref, Stock | 6% | 6 6% | 98 —% 98 — 95 94 984 
8,105,580 Do, do. do. Deferred Stock | £1'%s. | 58.% 28, 83— 9 3 83 8x5 
44,000 | Chili Telephone, Nos. 1 to 44,000 5 | 4% 1 6G | 8G 4— 4 4— 4 ce 2 
18,883,300$ | Commercial Cable $100 8% 8% 8% 178 —188 178 —188 eS 
1,841,209 Do, do. Sterling 500 year 4 ‘% Deb. Stock Red. Stock ae AS a 94 — 96 94 — 96 Hp 
16,000 | Cuba Telegraph | gis. 10 | 7% | 44% | 4% 5— 6 5— 6 v 
12981 | Direct Spanish 7 10 % vat erwey gee day = i "t "st ‘ 
, irect Spani ‘elegrap! 5 4 - 
6.7101 | Direct United States Cabl sriehicutiesss | six | six | 9% | we 14 Ke 
F irect Uni tates le 34% $s 
96,300 | Direct West India Cable, £4% 1 Reg. Deb., within Nos. 1 to 1,200, Red. | 100 os yi %F 99 —102 100 —108 i me 
4,000,000 | Eastern Telegraph, Ord. Stoc 2 Stock | 7% 1% 1% 124 —129 1238 —128 125 123 
1,955,565 Do, oh % Pret. Stock 100 in Ss aia 89 —- 92 89 — 92 90 a 
1,584,645 Do. Mort. Deb. Stock Red. Stock a af ae 104 —107 104 —1 1054 
800,000 | Eastern Extension, ‘Atstralasi and China Telegraph | 10 71% 1|-7% 17% 11g— 123 11j— lig as a 
820,0001 Do. 4 tock Stock es res ate 107 —110 107 —110 1113 114 
300,000 '-| Eastern & South Alitcan Telen , 4% Mt. Db., Nos. 1 to 3,000, red. 1909 | 100 54% *s “ 99 —102 99 —102 . +: 
ge oi ae al do. : ‘ Reg. Mort. Debs. (ifwuritius 8 Sub. ) 1 to 8,000 3 5% six ie 99 Rage yi | % ee ‘ka 
; ) e et - ‘rust .. — 9 a 
180,042 do. 6% Pret. 10 n ie a" 182 13 — wnt we | 13} 
150,000 || Great Northern Telegraph, of Copenhagen 10 128% | 15% | 15% 27 — B 27 — 28 ‘ 
710,000 Halifax and Bermudas Cable, 44% Ast Mort. mcr i 100 ¥e e ip 100 —-108 100 —108 
17,000 | Indo-European Telegraph ; %s- 25 10% |} 10% | 10% 39 — — 43 36 
100,0002' | London Platino-Brazilian Telegraph, 6 % Debs. 100 “ i vs 101 —105 101 —105 oe 
72,680 | Montevideo bakcee spotes Ltd., bog Nos, 1 to 72,680 1 24% we oA $xd $a 
86,492 Do. 5 % Pref., Nos. I to 96,408 1 5% it a 1 xd me 
1,988,888 | National Telephone, Pref. Stock .. 100 5% 5 Pg 5% 92 — 94 92 — 94 ort 
1,966,667 Do. do. Def, Stock is 100 ih 64 xd 61 — 68 62 — 64 62 61 
15,000 Do. do. 6% Cum, ist Pref. 10 6% 6 e 6% +. oe 
15,000 Do, do. 6 % Cum. 2nd Pref 10 6% 6 6 3 11h 11 1 ad ae 
250,000 Do, do. 5 % Non-cum. 3rd. Pret., 1 to 250, 000 5 5% 5 5 -. +. 
2,000,0001 Do. 3 Deb. Stock Red. Stock | 34% | 34 84% 95 — 98 95 — 98 954 Cs 
600,000 Do. Deb. Stock Red. 100 te 4 4 g 101 —105 101 —105 ae a 
171,504 | Oriental Telepinehe Bs Elec. Nos. 1 to 171,504, fully paid 1 5% | 6 6 3 1 “- 
100,0002 | Pacific and European Tel., 4 % nee Debs. 1 to 1,000 100 a .% os 99 —102 99 —102 2 
11,889 | Reuter’s . 8 5% 5% 5% 6h— T% 64— % w 
3,308 | Submarine Cables ‘Trust bad Cert. ia $4 da 7 —120 110 —120 wn 
58,000 | United River Plate Telephone 5 7% | 7%.| 7% 54 a. 5k “ 
40,000 Do. do. 6 % Cum. Pref., Nos. 1 to 40,000 5 cr ‘a a a 5 5 be 
179,9471 Do, do. 5% De Stock ae 102 —105 102 —105 <e 
15,609 | West African Telegraph, Shares . 10 ds 83— 4 8— 4 és 
30,008 | West Coast of America, Nos. 1 to 30,000 and 58,001 to 58,008 . 24 a ‘n . o— G4 “Wp 
150,0001 Do. do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. | 100 rr és <d 98 —101 98 —101 a 
267,930 | Western Telegraph, Ltd., Nos. 1 to 207 930 Me ; 10 7% 1% 7% 114— 12 114— 12 2 | «1 
75,0001 ang do, 6 % Debs. nd series, 1906 100 a ws oe 102 —105 102 —105, es Si 
400,000 do. 4% Deb. Stock Red. .. 100 ny ch 99 —102 99 —102 a 
88,821 West In India aon Panama Melogtaph 10 8% 3% Yee Co p= Pc *. 
34,563 Do. 6 % Cum, ist Pref. 10 ¥ fe 5 — By — 54 53 5s 
4,669 Do. - do. 6% Cum. 2nd Pref. _.. 10 i 3 a4 ok 
80,0001 Do. do, do. 5 % Debs., Nos. 1 to 1,800 100 100 108 100 —103 
| | 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL caiman vena 
| | } 
20,000 en eee eet 10 53% ee Sa] 8— 4 8— 4 mi ue 
300,000 Do. 5% 1st Mort. Deb. Stock Red. Stock - |. %—8O 75 — 80 at aH 
100,000 — Electr Traction . : 10 8 % 9 % 9% sg — 123 1 * 13 
100,000 do. 6 Cum. Pref. 10 Sourgts pars © | 4— yah 1 lik 
600,0001 De. do. Perpetual Debenture Stock Stock -. | 193. —196 | 128 —126 125 1243 
100,000 | British Insulated Wire ord: ‘ ‘ 5 20 Ro | 15° ‘% 0% | Ha 8 | im 8 - ee 
100,000 Do. * 6% Cum. Pret. 5 sind 6 6 va 
50,000 Do. 44.%.1st. Mort. Deb. Red.. 100 seb iktes | 108 —106 108 —106 va 
50,000 /{Browett, Lindley & Co. ( > oy . oe £1 és 8% | 18s. to 15s. 12/6 to 13/6 “ip 
50,000 |ff Do. do. 6% Cum. Pref. :: #1 FEES nf @ | 16/6 to 17s. 16/6 to 17s. S 
105,781 | Brush Electrical Engineering, Ord., 1 to re 2 54% 5 Nil | é if fe if aa 
150,000 Do. do. oe 316% 16% | 8% ta % ey: = 
125,0001 Do. do. 44% Perp. b. 8 Stock PBs PERS 3 on 100 --108 100 —103 ae 
125,0001 Do. do. 44 % Perp. 2nd Deb Biock made Ps SS Fee os es 94 — 99 a 
85,000 | Callender’s Cable Construction shares. 5 16% | 15% | 20% rm 1 14 — 66 as 
40,000 Do. — do. 5 % Cum. Pri 5 a eae “¥s 6 533 
90,0002 Do, do. 44% Ast Mort Deb. Stock Red. Stock Se Gee ee 109 —113 109 —113 1063 pS 
1,860,014 {| Central hondon Railway, Ord. Stock Stock ‘e ge 4 2 106 —109 106 —109 ae se 
494,093 Do. do. 4 4% Pref, Stock . Stock Se 2% 4 106 —109 106 —109 re 
494,998 Do. do. Stock | ose eS Si 106 —109 106 —109 = 
1,830,000 | City and South London Railway Stock 4% | 14% 2 7% — 77 1% — 6 ye v9 
85,000 reeds & Co., ee F gh ng ties Debs, nin & 8 7 8% % %4— 3 8 2i38 23 
’ st Mort B. 1 to ‘of 100, and’ ei we 
100,0001 901 to 11,000 of £50 red. $4 re of ‘6 101 —106 % 101 —106 % 
99,261 | Edison & Swan United —_ Light, “A” shares, ‘£8 paid, 1 to 99,261 5 6% He Bite ke . of 
17,189 Do. A’ shares, 01—017,139 . . 6 | 6% ia 1 1 
844,028 Do. 4% Deb. Stock Red. 100 |... # ne 4— 14 — 78 
100, Do. do. 5 \gsalenaal Btock Prov. Certs. al pa. 100, js. FOS Ti — 82 TI —2 bs 
112,100 | Electric Construction, 1 to 112,100 2 | 6% | 6% | 6% a 2 Be 2 
81,890 Do. do. Cum. Pref., 1 to 81,390 ee eae mh Bes Se 223 3 Med 
182,5001 | _ Do. do. Perp, Ist Mort. Deb. Stock Stocks| sf By 99 —102 99° —102 - 
25,000 | Gerieral Electric Co, as rs 8 Com, Pref. Of. | 6H OH 10 — 104 10 — 103 103, 
200,000 Do. do. rt. Deb. . Stook |. 2. fous, Ae 99 —102 99 —102 a 
35,000 - ere (W. T.) ‘Telegraph oie ‘Ord... 6} 15% | 20% | 0% 4 :s ie 
85,000 do. Pref. 5 | 44% | 48% 2 ae 
48,050 De. 44 Mort. Deb. Stock nt AOS PERE 109 —113 109 —113 wee st 
60,000 | India-Rubber, Gutta- Perch & Melogtaph W Works > BS 10 | 10% | 10% on 204— 214 204— 214 213 
00,0007 do, 4% Ist Mort. Deb.| 100 | 2 |... BS 100 —108 100 —108 Pia! 
37,500 fidgepest ‘Overhead | Railway, Ord. Pit iy CaP eT hye 10. | 33% | 98% | 18% 4 68 oe 
10,000 Do. Pref. £10 paid 10 Se Se oa 1 1 S 
7,500 ‘peer —, iat, ety ae ito xa 10 bas ae ee 1 M4 I os 
cor ke vy 9% Cum. Pre * : Re Seen "ae is ota. 19/0 to to 
37,350. | Telegraph Seileslienie 12 | 15 % 1 0% | #— — 40 894 
150,0001 do. 4 % Deb. Bas., ‘Nos. 1 to 1,600 Red. 1908 100 <i és “oi 102 —105 102 —105 a 
,0001 | Waterloo & City Railway, Ord. Stock 100 | 8% | 3% | 8% | 83—% - 96 
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LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
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SHARE LIST OF ELECTRICAL COMPANIES (continwed).—ELECTRICITY SUPPLY COMPANIES. 










































































































































| Stock | | Closing Closing Business don 
yt en , NAME. or gg for the | Quotations Quotations week ended 
eg Share ams Saree years. | Nov. 19th. Noy. 26th. | Nov. 26th, 1999, 
fg} 0890." | 1900.) 1901. | Highest Love 
100,000 | Blackheath - Greenwich Dist. Electric Light, Ord.. as Rey .. Sci + #? — § Bs 
100,000 44% Ist Deb. Stock, Prov. "Certs. 100 | +a ... | 10 —118 110 --213" | 
000 | Brompton & Tondinetou aie 7% Light Sup., my 1 to 20,000 5 | 5 “% 16% 8% } >a 103 10}; 102 Fins 
. 20,000 Do. 7% Cum. Pref. he eas toe toh 10: 10}— 10% “ 

50,000 | Charing Cross and Strand Electricity Supply « 5 |} 9% 19% 110% | 9 — 9— % 98 

70,000 Do. do. do. 43% Cum. Pref. fo ie Rey Res 5s 5k— 53 vF 

40,000 Do. do. “ City Undertaking "” 44% Cum. Pref. | SS ey } hs a Bt 43— 54 Mi 
250,000 Do. do. 4% Deb. Stock Red. .. } 200 |)... # . | 105 —107 105 —107—|«(106 

44,436 Ie helsea Electricity Supply, Ord. Sah Oe 6d % | 4% |B 54— 6 ee 
150, do. "| % Deb, Stock Reé . | Stock | .. 4 .. ) |.109°—112 110 —113 

70,595 | City of ORE E lectric Lighting, Ord. 20,001. ~110,595 oe eee | 4% 0% | 5% | 10—1 10 — ll 

40,000 | Do. 6 % Cum. Pref., 1 to 40,000 - 10 6% | 6% . | 82H 18 —14 | 
400,0007 Do. 5 & Deb. Stock, Serip. (iss. at 115) all paid . faiek, o | 198 —198 124 —129 ees 
300,000 Do. rt 4; 2nd Deb. Stock, Prov. Certs., all paid -.. ; 100 ; | 104 —107 1038 —106 | 104 

40,000 | County of London & Brush Prov. Electric Lighting, Ord. 1—-40,000. . ; 10 4% 4% 4% 4-— 9 Bh BA. | RR 

20,000 Do. do. do. 6 % Pref., 40, 001—60,000. . RD cd BS 6% 113— 123 11l4— 124 b 9 123 
400,0001 Do. do. 44% Deb, Stock, Proy. Certs. (all paid) Red ae si ° 109 +112 109 —112 Sd 

50,000 Edmundson’s Electric Corporation, oe Shares : i 5 6% 7% 7% 6 64 6 64 ae K 

30,000 Do, do. % Cum. Pref. Soap at : 6 64 6 Gh. | 6b 64, 
140,000 Do. do 43% %, Ist Mort. Deb. Stock, .. | 100 7 S 107 ~-110 107 —110 > | 1084 | 10%} 

21,000 | Kensington and Knightsbridge Electric, Ord... 6 }11% }12% | 10.% 1 — 1 10 11 af yd 

90,000 10. do. | 4 % Debenture Stock . | Stock |. He oa 101 —104 101 —104 
110,000 ondon Electric ena Corporation, Lintited, Ord. ae : } ae we os 23 1j— 2} 

49,840 | Do. do. do. 6.% Pref, | ] | ve me: 43— 54 43— 5} ok 
250,0001 Do. do. do. 4 % Ist Mort. Deb. Stock Red | Stock | a oy he te 96 — 99 9 él 
100,000 | Metro politan Electric Supply, 1 to 100,000 . ~). 1 18% 6 % 64% I 164 154— 164 1 154 
220,000 Do, do. 44% Ist Mort. Deb. “Stock Ree ox Jy: 110,—115 109 —114 1103 110 
250,0001 D. do. 84% Mort. Deb. Stock Red | Stock} ... | os. -- | 99-102 99 —102 100 aS 

10,852 | Notting Hill Electric Lighting nee ee | ee ey ae 6% }-4— 14 — 15 1 ie 

40,000 St. James’ and Pall Mall Electric Light, Ord. | 5 144% 144% 144% | 14 154 14 — 15 14 144 

20,000 Oe. do. do. 71% Pref, 20,081 to 40,080 ee G1 t% 7% || s—, 9b 84— 9 a th 
150, 0001 Do. do. do. B4°% Deb. Stock Red -- | 100 | | } | 98 —101 98 —101 me he 

12,000 | Smithfield Markets Electric Supply, Ord. “i 5 | } 1?—- 2 1f— 2 oe re 

50,0002 Do. do. 4% Deb. -} 10. | | 80 — 90 80 — 90 > - 

65,000 | South London Electricity Supply, Ord. ..  .. .. 654 | B3— 8% 8 — 8% = be 

30,000 | Urban Electric Supply, Ord., £4 pd... | Re ee | 3 44 BR— 46 | 34 34 

30,000 Do. a0.5 % C um. Pref., £4 pa. i § is 44 3E— 44 { 45 we 
110,000 | Westminster Electric Supply, Ord. ; 5 13 % | 10)% | 104% ll — 12 } ll— | lye li} 

38.141 | Do. lo, 5 % Cum. Pref, 5 6— 6 6 — 63 ; ro 

* Subjee t to Founders Shares. ; Vale otherwise stated all shares are fully paid, 
: MARKET . QUOTATIONS, Wednesday, November 26th. 
aka yey This wi nek Last week. !Inc. or Dec.| METALS, &e. (continued). ™ This week. | Last week.| Inc, or Dec. 
a Acid, Hydrochloric per cwt. 5}- 5/- g Copper Sheet per ton £67 £67 
a, Nitric.. per cwt. 22/- 22/- g » Rod... ite Ge per ton £67 £67 
a@ 5 Oxalic. per cwt. 32;- 32/- e » ~ (Electrolytic) Bars per ton £56 £56 
a Sulphuric per cwt. 5/6 5/6 e 9 Pes Sheets per ton £74 £74 
a Ammoniac, Sal per cwt. 42/- 42/- e ‘a we Rod per ton £63 £63 
a Ammonia, Muriate (c Ty stal) per ton £33 10 £33 10 e “ x H.C. Wi ire per lb. 74a. Thd. 
a per ton £30 £30 f Ebonite Rod = per Ib. 3/- 38/- 
a Bleaching powder . per ton £4 10 £4 10 t oe Sheet re per Ib. 5/- 5/- 
a ——e of Carbon per ton £15 £15 n German Silver Wire per lb. 1/44 1/44 
a per ton £13 £13 h Gutta-percha fine . . oF per Ib. 8/- 8/- 
a ac (90 2%) per gal. 7/- 4T/- h India-rubber, Para fine .. per lb. | 3/2 to 3/5 3/2 to nag 
a % (50/90 %) per gal. 5/6 5/6 i Iron, Charcoal Sheets per ton £18 £18 “is 
a Copper Sulphate per ton £19 £19 i ,, Pig (Cleveland warrants) _ per ton | 51/7 50/3 1/4 ine. 
a Lead, Nitrate i per ton £24 £24 i ,, Forgings, according tosize per ton | From £11 wreie £11 oe 
’ a ,,. White Sugar per ton £31 £31 ¢ .,, Scrap, heavy .. per ton | 47/6 to 50/-"| 47/6 to 50/- 
a ,, Peroxide ., per ton £27 10 = 10 4 ,, ‘Wire, galvanised No. 8 per ton | 15 £9 15 
a Methylated Spirit . . = .. per gal. 2/6 6 { £11 to ) 
a Naphtha, Solvent (90% at 160°C). per gal. 5/6 5/6 g Lead, English Ingot per ton | j 2H £11 26) dec, 
a Potagh, Bichromate, in casks .. per Ib. 3d. 8d. g Sheet per ton £138 £13 
a tas Caustic (75/80%). - per ton £24 £24 m Manganin Wire No, 28 . per lb. 8/- 8/- 
a 9% Bisulphate per ton £35 £35 g Mercury _.. per bot.| £8 15 £8 15 
a Shellac ; per cwt. 130)- 130/- ‘ d@ Mica (in original cases) small . per ib. | 8d. to 9d. 8d. to 9d. 
a Sulphate of Magnesia per ton £4 10 £4.10 dys = - medium per Ib.- | 1/9 to 2/9 1/%to 2/9 
a Sulphar, Sublimed Flowers per ton £6 5 £6 5 ad a large .. perlb, | 3/3 to 7/3 8/3 to 7/3 
c ae re per ton *. a £5 10 P Phosphor Bronze, plain castings per Ib. | 114d. to 1/2) 114d. to 1/2 
a Lum per ton £5 p aM rolled bars & rods per Ib. | 1/- to 1/2 1/- to 1/3 
a Soda. Canstic Twhite 70 %) ) per ton £i0 iB £10 15 p é ne per Ib. | From 1/2 From 1/2 
a ,, Urystals oa per ton £3 £3 o Platinum .. 2h per oz. | P4 £4 
a Bichromate, casks. . per ib. 24d. 24d. P Silicium Bronze W ire . per Ib. 9d. to 1/- 9d. to 1/- 
i Stee., Magnet, acc’d’ gtodesc’ n per ton | £58 £58 
METALS, &c. e:% » inbars . er to ae € 
| 114 } > 
» Aluminium Ingots, in ton lots .. per ton £148 £148 g Tin, Block. .. Der can | { to £113 to £1155 £2 dec. 
b i Wire, in ton lots per ton £224 9 5» Foil per Ib. | 1/6 1/6 
b a Sheet, in ton lots .. per ton £191 £191 n Wire, Nos. 1to 16 . per lb. 1/64 1 
p Babbitt’s metal ingots perton £40 to £130 £40 to £120 Pp Ww hite Anti-friction Metals— | 
; Brass (rolled metal 2” to 12") basis per lb. 63. by “White Ant’ brand per ton | £36 to £60 | £36 to £60 
¢ , Tube (brazed) Si per Ib. 84d, i. j Yarns, 2/10s Grey Cotton, nm: "1s per lb. | 7d. Td. 
are wi, (solid drawn). - per Ib. 63d. 62d. i 5, 6lea. Plax. per Ib. 5gd. 5gd. 
€ Wire, basis. . per lb. 64d. 64d. Ji » Bply 10 Ibs. Russian per Ib. Bie 4 ad. 
* e ¢ Copper Tubes (brazed) me per lb. f 824. j » . 10 lbs. Russian, single .. per lb. A HS 2 
» (solid drawn) per Ib. 9d. 9d. j 180 Ibs. Jute rove per ton £11 11 £11 11 
| Copper Bars (best selected per ton £67 £67 k Zine, Sh’t (Vieille Montagne bnd. ) per ton | £23 £23 
a: indians G. Boor & Co. eee Cr eal Rubber, y P. and Teleg. Works Ck Messrs, Morris Ashby, Limited. 
. b The British Aluminium Co., ay pe . 4 essrs. James akspeare 0. 5 . m Messrs Glover & Co., Ltd. 
Dasa oe 6 ¢ Messrs. Thos. Bolton & Sons., Ltd. | Se hk Messrs. Edward Bey . an aed n Messrs. P. Ormiston & Sons. 
—— 7 | d Messrs. F. Wiggins & Sons. | SUPP 7 | ¢ Messrs. Bolling PP o Messrs. Johnson, Matthey & Co., Ltd. 
¢ Messrs. Frederick Smith & Co. } j Bepue. Walter £ "Hindley & Co., Ltd. p The Phe mynee Bronze Company Led. 
TRAFFIC RECEIPTS. 
Receipts for | Miles | Receipts for 7 Miles 
ene week. | Total to date. | open. wile the week. | Total todate. | Gren. 
Company. Bay nc! \ ’ 3 Company. wate ms 
nt. | IB-0F) pring, | Inc. oF |This| Last © Amit: |Inc. or| | Am +. | 1 tee or Sa 
*;} dee.*} *| - des.* \year.'year. 2 i "| dee. €s | dec.* oe year. 
ace ne a ES SEEN 3 . te cee stipe iaihsinapeitetttiipadiaptori sip é 
| | £& i | 
Biackburs Corp. ‘Teys. ..|Nov.21 | Tis | + 75) ah7ue) + BO6/ 3a4 | 194 B.EVT. Co. (continued) — ae ee Be ea Ge Se ae 
Blackpool » 2). 1 4 —~'208| | 8  Southpors  .. | Nov. 14 | 250 | +4190| 11,985 + 4,008) 5g] 5 
Bristol Trys. & Cer. Co. o» 21) 4,037 . +412 - — (3 | -& South Staffordshire... » 14) 677 | + 81 | H,666) — 1,070) 212 | 
British Elec. . Co. -— / | i Fa Swanses ., oe os w 14) 448 | + 36.) 21,729 + 1404) 6, 
Barnsley . as be + .14} 196 ~ : = — | 5 Taunton .. be oe 14) 61 |— 8 2989 —.  836'| 1 os 
Devonport -. ..| ., M| M4 | +98) 19,786/4+ 121016 | 5 8% th «. :.| 14] 298° | 4.68 | 18,669; + 1,900 83 
—Stourbridge. . o» 14) 149 , + 96 | 34,543) + 4,718) 2 eston -super- Mare » 12 47 a 5,426 | os 2 _ 
1 ssl ps WA] SB | 4266 | 84,670) + 698 35 Wolverhampton » 4] 880 | 4917) 9,843| + 6,997| 108 | 22 
Gravesend—Northfiect| ,, 14 192 - 8,188 o — & Cen London Railway, ,, 22 :288 | +588 138,78 | +11,341) 6 6 
Greenock—Pt.Glasgow | ,, 14 485 | + 80 | 28,008) 418,158) 7 1% ‘5 City and 8. London Ry. » 23 | 3491 | +462 | 68,350) +20,674) 6; 64 
Hartlepool ..  ..| 5. 14\° 218°}-+ 11 | 11,690} + 4,18t Doncaster Corp. Trys. = ae ie aac ie gape of — 
Kidderminster .. soft a 1025+ ©} 6,715|+ 49 Dover 2 et 151 | — 22) 10,896) + 49; 8 8 
ee PPE eee cae 174° | — 22.| 9,167) ~ 1,662; 3 | 8B Dublin U: Trys. . yy 2h} 4,102 | +168 | 101,624) + 2,442) 46 | 46 
Middleton 3 2.) yy Mk | Re ape a) = Boot Hues Teaspweye ++ | > 1-18, 468 | +153 | 108:6| + 2,160 s m 
Oldbam—Asbton ae He SIT | + i 416 | + lasgow Corp, Trys. _. ” 2,673 | + 2,227 | , —11,44 
Poole... on > ow 4 225 | + 28| 11,940|— ~44 eh a Liverpool Overhead Ry. 4-23) ¥,488 | + 54) 82,873'— 677) 62 6 
Potteries os oot <a) 4 752 | +287 | 68,404) + 8,977 * - Mewoastle ag ss, 22°) 2,875 _ — | — 85 - 
Rothessy.. +. --| » Mh 0 [+16 171|'+ “mi —| — Sunderland rl os Sl) Wl 7 40,600 | + 9,700 173 | 1% 


















nc, 


les 
en. 


Last 
lyear. 


BpSe) see1 2) 85 


212 





‘* 
| 





VoL 51. No. 1,305, Novemszr 28, 1902.) THE “RLECTRICAL REVIEW. | 





ne 





ELECTRICAL LEGISLATION IN 
SWITZERLAND. 


A new law relating to electrical undertakings for the supply of 


light and heavy currents has been passed by the Swiss Federal 
Council, and is on the point of being: brought into operation, as no 
objections had been raised to the measure by the expiration of the 
last day of the period during which opposition could be offered to 
tke proposals, which aim at securing uniform regulations in regard 
to the industry. The law provides, in the first place, for the transfer 
to the Federal Council of the superintendence of all light. or weak 
current installations which are situated on or utilise public ground 
or railway land, or which, in consequence of the proximity of mains 
carrying heavy currente, might lead to interruptions in working or 
be the cause of damage, and this supervision also applies to heavy 
current enterprises. It is proposed to introduce regulations 
governing the establishment and maintenance ‘of installations of 
both kinds, the construction of electric railways, the laying of mains 
parallel with others, and the crossings of mains, and to fix per- 
missible pressures for use in connection with works producing strong 
currents. 

The measure defines a light-current installation as one in which, 
under normal conditions, the current cannot be dangerous to persons 
or things. This is, of course, not a physical definition, but it should 
be mentioned that there does not yet exist in Switzerland a law 


the safety precautions adopted in 1896 for the construction and 

‘ working of heavy current mains were actually being carried into 
effect. This society, whose annual assembly has just been held at 
St. Gall, has now decided to extend the scope of the inspectorate 
by the establishment of a testing department for conductors and 
insulating material, in order that the recent deterioration in quality 
may be severely checked, whilst on a future occasion it is intended 
to found a standardising laboratory for electrical apparatus and 
measuring instruments. 








INSTITUTION OF ELECTRICAL ENGINEERS. 


NOTES ON THE TESTING OF TRAMWAY MOTORS, AND 
AN INVESTIGATION INTO THEIR CHARACTERISTIC 
PROPERTIES. 


By Micuatt B. Frecp, Member, A.M. Inst.C.E. 
(Paper read at Glasgow, May 13th, 1902.) . 


(Continued from page 878.) 


This diagram, then, gives us very fall information. We see, for 
example, we shall have 50 amperes per motor circulating, provided 
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relating to electrical units. Nevertheless, a Bill is already in 
course of preparation which proposes to introduce and legalise the 
definitions which were settled by the International Electrical Con- 
gress held at Chicago. The new law also contains clauses referring 
to the expropriation of electrical works, regulations concerning 
liability in cases of injury to persons or damages caused by the 
working of a private or public light or heavy current installation, 
and penalties for instances of wilful damage to such works or 
damage brought about by negligence. It is further provided that 
anyone found guilty of illegally appropriating electrical power will 


"+ be liable to a fine not exceeding £120, or imprisonment up to as 


long as one year, together with the imposition of a fine. 

The Federal Couucil has appointed a Committee composed of 
seven experts for the purpose of examining and reporting upon the 
regulations to be issued by the former respecting the erection and 
maintenance of electrical installations, and by this means the 
official measure will be brought into harmony with the present con- 
dition of the electrical engineering industry. The work of super- 
vising the carrying out of the regulations has been assigned partly 
to the State Telegraph department, partly to the State Railway 
department, and partly to an inspectorate for heavy current works, 
including machinery. As a provisional arrangement it is proposed 
that the inspectorate shall be in the hands of the Swiss Hlectro- 
technical Society, which will receive a subsidy from the Federal 
Council for the performance of the duties, This proposal is 
analogous to that of the inspection of steam boilers, which is 
exercised by the inspectorate of the Society of Swiss Boiler-owners. 
The existing law of 1889, relating to the construction of telegraph 
and telephone lines, is superseded by the new measure, which 
provides for the introduction of the metallic circuit for the tele- 
phone service at an estimated cost of £1,000,000. 

The Swiss Electro-technical Society, upon which a portion of the 
Government work is to devolve, already pcssesses an inspectorate 
which was established in 1897 for the purpose of ascertaining that 


the car is travelling 17 miles per hour on first notch, or nearly 13 
on the secon}, or 64 on third notch, or 2? on fourth notch, and 
so on, and for no other speeds. _We see, further, that the retarding 
force for each of these speeds with the corresponding notch is 
1,600 lbs. ; that on greasy rails this would cause skidding of the 
wheels, but on a good wet rail ample adhesion would be obtained. 
Lastly, the same diagram gives us the retardation in miles per hour 
per second corresponding to the above retarding force on auy up or 
down grade between 0.and 10 per cent. 

We have, then, with 50 amperes on the first notch, speed = 17 
miles per hour, and a negative acceleration of 2°6 miles per hour per 
second on the level, or 2 miles per hour per second on a 3 per cent. 
down grade. Similarly for 35 amperes, if we follow the 35-ampere 
ordinate till we meet the current curve, then horizontally to the 


right till we cut the * line and drop vertically downwards on to 


the speed scale, we arrive at. 13°4 miles per hour. Then travelling 
to the left after meeting the current curve till we cut the retarding 
force curve, then vertically again on to the “level grade” line, and 
again horizontally on to the vertical negative acceleration axis, we 
get from 35 amperes a value of 1°65. The mean retardation 
between 50 and 35 amperes, is, therefore, 2°12 on the level, and the 
change of velocity 3°6 miles per hour. We may still continue 
graphically to tind the time-interval required and space traversed. 
Refer to fig. 16. Mark off op the vertical scale the mean negative 
acceleration 2°12 and the change of velocity, 3°6 miles per hour. 
Join the former point with the point denoting one second on the 
time scale and draw a lel through 3°6, when we find the time- 
interval 1°7 seconds. Now mark off on the lower vertical scale the 
mean velocity during the interval, ¢.c., mean of 17 and 13°4, or 15°2 
miles per hour. This, it will be seen, corresponds to 22'3 ft. per 
second. Hence join this point with the point on the time scale 
denoting 1 second, and draw parallel through 1-7 seconds,'giving 
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the result of 38 ft..as the distance traversed during the interval in 
question. We should then take, say, 28 amperes, and, proceeding 
as before, find the new time-interval, and other values correspond- 
ing to the range 35—28 amperes, and so on, constructing the various 
curves as we go. 

The writer personally prefers not to make use of fig. 16 at all, 
but to plot current, time, and velocity as determined from fig. 15 on 
a separate sheet and obtain the space-curve by integrating the 
velocity-time curve. 

The acceleration diagram is somewhat different, see fig. 17. 
Horizontally “total amperes” and acceleration scales are con- 
structed with a speed scale (not reversed) to the right as before, 
volts and tractive effort being plotted vertically. The ampere-volt 
characteristic for 10 miles per hour is then drawn in (dotted). 
This is first doubled in the vertical and then ip the horizontal direc- 
tion, two new curves marked “total volt—ampere” and “ total 
ampere—volt characteristic” being obtained. With 500 volts as 
the radiating point straight lines are drawn denoting the total CR 


SPEED (N MILES 


SPEED IN MILES 





Fig. 18. 





Fig. 19. 


drop in the circuit for the different values of the resistance on the 
various notches, the volt-drop being measured vertically downwards 
from the horizontal passing through 500 volts. Measuring from the 
zero line upwards we get back to E.M.F., or 500 — CR. The 
upper characteristic gives the volts for two motors in series (with 
the same current C) if running at 10 miles per hour, hence by draw- 
ing parallels on to the speed axis we obtain the true speed at which 
the car is rnnning. 

An example will make this clear. Total current is 50 amperes. 
Controller on Re, i.¢., second series notch. Kesistance = 502. Fol- 
lowing the ordinate for 50 amperes vertically till it cuts the R- line, 
we find the length intercepted between the horizontal zero axis 
and Re, or back E.M F. = 249 volts, the CR drop being 251, viz., 
the portion intercepted between the B, line and the horizontal 
drawn through 500 volts. Following the same ordinate upwards to 
the dotted curve we see that 50 amperes give a back E.M.F. of 
580 volts, hence two motors in series give 1,160 volts (i.¢., the point 
on the up characteristic). 1,160 volts on the vertical axis, on 
the right-hand side of diagram, is therefore joined with 10 miles 
per hour on the speed scale, and a parallel drawn through 249 volts, 
giving an actual speed of 2°15 miles per hour. When working with 
the notches we use the lower characteristic, since for any 
value of total current the amperes per motor are only half, and the 


voltage for any current on this curve is the same as for half the 
current measured on the dotted curve. 

Accelerations, time intervals,‘and distance traversed are found 
exactly in same way as in the braking diagram. We have here, 
therefore, all information available for building up the whole 
acceleration diagram and computing the current consumption. 

Figs. 18 and 19 show the actual time-current, and time-speed 
curves, for the various controller notches, for motor P :— 

1. When braking on the level. 

2. When braking on 4°5 per cent. down grade. 

3. When accelerating on level. 

4. When accelerating on 4'5 per cent. up grade. 

They have all been calculated on the time-interval method above 
described, and on the assumption that no slipping occurs. 

These curves enable us to formulate any programme whatever 
during the braking or accelerating periods on the given grades, 
We can, in fact, fit the various curves together in any way we like, 
and determine the current consumption, and time-speed curves for 


SPEED IN MILES PER HOUR 
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Fia. 20. 











rapid accelerations or gradual accelerations. We have only to 
remember that the initial speed on any one notch must be the final 
speed on the previous notch, and to postulate the length of time- 
interval to be allowed oneach notch, in order to pick out the right 
portion of the current and speed-curves. Figs. 20 and 21 illustrate 
this, and need no further explanation. 

These considerations are, of course, of the greatest importance 
when dealing with heavy, quick-service railways for city traffic 
with frequent stops, such as tube railways, &c. 

American engineers, moreover (especially those who sell car- 
wattmeters) claim that with ordinary tramways variations amounting 
to from 20 to 30 per cent. in the total energy required by different 
motormen, to drive the same car over the same route under the 
same conditions, are not uncommon, (See Note 4.) 

Of course bad habits on the part of the motormen, such as apply- 
ing the brakes before the current has been completely cut off, not 
cutting off the current soon enough before a recognised stopping- 
place, and thus failing to get any benefit from the kinetic energy in 
the car, or starting the car with the brakes partly on, &., may 
largely account for these discrepancies. Every motorman is sup- 
posed to have sufficient common sense to attend to these points, but 
over and above that, considerable waste may occur owing to 
too gradual acceleration. Table XI. give one an idea of the 
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extent of this. We see that on the level the current consump- 
tion, 28 worked out from a combination diagram such as fig. 
91, may be at least 13 per cent. higher when accelerating gradually 
than when the acceleration is moderately rapid.. On the up grade 
the difference indicated by Table XII. is 18 per cent. In each 
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Fig. 21. 


case the same distance is passed through, and practically the same 
final velocities are reached, so that the comparisons are as fair as 
can be. 

It is needless to point out that a lengthened period of acceleration 
really implies running for a greater length of time on the resistance 
notches, which is manifestly inefficient. 


(To be continued.) 





THE DESIGN OF CONTINUOUS CURRENT DYNAMOS. 
By Henry A. Mavor, Chairman of the Glasgow Local Section. 
(Paper read at Glasgow, November 11th, 1902.) 


FoLLowIneG up the paper on this subject read by the present author 
at the International Engineering Congress, Glasgow, 1901, there are 
some points to which he proposes to give further elucidation. As 
in the case of the former paper, it is not proposed to enunciate any 
new theories, or to discuss the of dynamo design. The 
present investigation has to do rather with the application to prac- 
tical design of the results of the calculations and experiments of 
others. The generally accepted constants and formule may be by 
this means subjected to such criticism as to lead to modification of 
generally accepted views, and therefore such an investigation is not 
without its uses. ; 

Referring back to the Congress paper, the author there suggested 
that the essential part of the dynamo is the region occupied by the 
armature conductors in the magnetic field, and suggested the name 
“ Active Belt” for this region, which is bounded by the peripheral 
surface of the armature, the surface of the core at the bottom of 
the slots, and the ends of the core. He pointed out that an exami- 
nation of the dynamo in terms of the energy generated in this 
active beit shows that machines of widely varying size, output, and 
speed, give a remarkably constant value in watts generated per cubic 
centimetre of active belt at unit velocity in unit field. 

In an interesting paper read before the British Association in 
Belfast this year by Prof. Silvanus Thompson, the professor gives 
the results of calculations on a large number of machines considered 
from this point of view, and confirms the value given in the Con- 


~ gress paper referred to. This value is often exceeded, but the state- 


ment originally made that 5 ergs per second per cubic centimetre at 
unit velocity in unit field may be counted upon as a safe load, is 
fully confirmed. The application of this method of study to 
machines of smaller sizes has shown that this value must be 
subjected to considerable modification, the reason being that in the 
smaller machines the losses in the armature are relatively more 
important than in the larger sizes. 

On machines of 24 in. diameter and upwards it appears that the 
output may safely be given in watts per revolution, that is to say, 
that a given carcase give an output directly, or nearly 
directly, proportional to the speed of rotation of the armature. 
In modern designs of machines it is not difficult to determine 
this output, both with regard to the commutating conditions and to 
the temperature of the armature. 

The design of the smaller machines, for which the market is very 
rapidly increasing, is not less worthy of close attention, and it would 
appear, judging from the machines now on the market, that this 


part of the subject has not yet received the attention which it 
deserves. A very interesting series of articles at present appearing 
in the journal 7'raction and Transmission, by Mr. Henry M. Hobart, 
is dealing somewhat fully with this subject, and should be read by 
all interested in dynamo design. 

In this connection it is interesting to note, as a forecast of the 
probable development in this country, that in America the year’s 
census of work, according to the American Electrical World, is 
9,182 continuous current machines of 428,601 u.P., giving an average 
of only 35 mw. per machine for the year 1900. 

Confining, as before, our attention to the armature, the points 
requiring consideration in the design of the machine arise primarily 
from the commutating conditions, and from the limit of temperature 
rise imposed. The commutating conditions on small machines can 
fairly safely be dealt with on the lines indicated in the Congress 
paper, and it will be found that this of the question is much 
more easily solved than the other. e temperature rise in the 
armature is taken to be due to the following expenditures of energy 
on the material of the armature :—(1) Hysteresis in the core; (2) 
eddy currents in the core; (3) hysteresis in the teeth ; (4) eddy 
currents in the teeth; (5) eddy currents in the winding; (6) C*R 
losses in the winding. These are all losses which may be 
expressed in watts, to be deducted from the effective watts of the 
machine. 

The subject of hysteresis and eddy currents has been discussed 
with great fulness in various treatises on magnetism and on dynamo 
design, and it is not proposed: here to enter into any discussion on 
these subjects, but to assume relations between those losses and the 
induction, periodicity, and weight. It is quite certain that the 
constants deduced from the study of these phenomena in the past 
must be subjected to some considerable modification, and the story 
is not yet told of all that takes place in a piece of iron under 
changing magnetisation, and in a copper conductor in a changing 
magnetic field, but the constants now in general use have proved 
sufficiently near the truth to warrant their being used for our pre- 
sent purpose, and we may therefore follow to a logical conclusion 
the assumptions involved in those constants, reserving to ourselves 
the right to retrace our steps and amend our constants when they 
prove inconsistent with the results of experience. We are just as 
much warranted in doing this as we are in accepting the tests of 
tensile strength of steel and cast-iron, and to all appearance the 
electrical data are even more reliable than the physical data to 
which we have referred. 

It is customary to treat hysteresis and eddy currents in the core 
and the hysteresis in the teeth as being proportional to the 
periodicity, or the rate of change of magnetisation in that core, that 
is to say, to the speed. Hiddy currents in the teeth are usually 
taken to be proportional to the square of the speed. The eddy 
currents in the winding are assumed to be negligible in machines in 
which the winding is embedded in slots and tunnels, and to be also 
of comparatively small importance on smooth cored machines where 
the conductors are well laminated. 

These losses appear as heat, producing a rise of temperature in 
the armature. The cooling effect of the circulating air round the 
moving armature tends to dissipate the heat, and a point is found 
when the heat production in the armature is balanced by the radia- 
tion from it, and the temperature becomes approximately constant. 
It is customary to specify this constant temperature at something 
between ,70° and 90° F. above the temperature of the surround- 
ing air. 

On small machines this is an exceedingly uncertain standard, 
because it is difficult. to ascertain what is the temperature of the 
armature. It is difficult even to ascertain what is the temperature 
of the surrounding air. There is a further difficulty that a very 
insignificant variation in the condition or distribution of the 
material in a small machine very materially modifies the tempera- 


* ture rise. As, however, no more satisfactory standard of comparison 


has been generally adopted, we shall also assume, for the purpose 
of the argument, that it.is practicable to forecast the temperature 
rise of the machine, and to measure it when it occurs. For prac- 
tical purposes, speaking generally, there is no very great difficulty 
in doing so. The exceptions which frequently arise are usually due 
to ascertainable abnormalities. 

Assuming for the present that the proper constants have been 
ascertained for determining each of the losses, we may symbolise 
them by— 

A, % = Hysteresis and eddies in the core in watts. 
Ay, ” = Hysteresis in the teeth in watts. 

Aim n? = Eddies in the teeth in watts. 
Ann = Watts lost in the winding. 


The radiation of heat from the armature is taken as proportional 
to the square root of the speed. 

The constants are determined for any given rise of temperature 
by experiment. The expression for the total lost watts radiated by 
the armature takes the form 4, /n, and the copper loss is ascer- 
tained by deducting the iron losses from the value 4, V2». Thus 


a, Vn — Ay — Ay — Ay %? = Ann 


That the text of the paper be not unduly defaced by formule, 
they are relegated to an appendix, which gives constants and for- 
mulw—(1) For the determination of core and tooth losses. (2) 
Radiation from the surface of the core. (3) The watts generated 
by the machine, its output and efficiency. 

The total watts generated in the winding of a dynamo, or 
absorbed in the winding of a motor are directly pro- 
portional to the square root of the watts lost in the winding, the 
square root of total cross sectional area of the copper, the volume of 
the core, the induction in the air space, and to the rate of revolution 
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and inversely proportional to the square root of the length of each 
turn of the winding. Thus— 


Aun X W/Q Se X TDL B10 x m 
V2 X D744 
P 


w= 


S3e Appendix III. : 

This formula for total watts symbolises the fact that the total 
output of the armature varies as the square root of the loss in the 
winding and directly as the speed. Now, if the loss in the winding 
be relatively small, the output will, for practical purposes, vary 
directly with the speed. This is the case in large machines. In 
small armatures, on the other hand, the winding loss is relatively 
large, and it is worth while to look for the conditions which give 
maximum output. 

This can with a little labour be done for any machine by a 
simple graphic method. 

Plotting the valves of \/n, m and x2, multiplied by the relative 
constants, to scale we get a diagram for any armature giving the 
value of Ayn (fig. B). Again plotting values of w and n we get a 
diagram of the form shown in fig. A. 


wea = 

















TOTAL WATTS 


The form-of this curve is interesting. . It shows that there is for 
every machine a maximum possible output for a given rise of tem- 
perature, and that this maximum is at a definite speed of rotation. 
The position of this curve and of its maximum may be varied by 
several means, 

For low speed, the total watts and the efficiency are greater with 
a deep slot and high inductions. 

For high speed, the total watts and the efficiency are greater with 
a shallow slot and low inductions. 

The ratio between the iron and the copper can be adjusted to 
suit the conditions of work to which the motor is Jikely to be sub- 
jected. If, for example, it has to be run constantly with a varying 
load on outside supply paid for by meter, it is evident that the 
iron losses should be kept low and the copper losses high, whereas 
if the machine is to run at fall load, 1t should be designed to give 
the output under the most favourable conditions of combined iron 
and copper losses. Attention to this point results in a very con- 
siderable saving in cost of working. 


(To be. continued.) 








WIRELESS TELEGRAPHY IN FRANCE.. 





By E. GUARINI. 


In 1890 Mr. Edward Branly, Professor at the Catholic Institute of 
Paris, discovered a special instance of a property previously men- 
tioned by Hughes and Calzecchi Onesti, viz, that an imperfect 
contact (the microphone in Hughes’ case, and metal filings in 
Calzecchi Onesti’s) becomes conductive when a sufficient difference 











Fic. 2. 


of potential is applied to its terminals. Hughes had rendered his 
i me conductive by the production at a distance of extra 
currents; Calzecchi Onesti had rendered his filings conductive by 


introducing them into the secondary circuit of a Ruhmkorff ¢ojj, 


Branly discovered that a radio-conductor (coherer) becomes 
conductive when a spark is produced at a distance, particularly 
when an oscillating spark is produced or Hertzian waves (which 
are, however, not indispensable, and, perhaps, not even the best for 
realising wireless telegraphy at a great distance). The forms of 
coherer employed by Mr. Branly are shown in figs. 1 and 2. 

Since the announcement of Sr. Marconi’s first experiments, re- 
searches and experiments in wireless telegraphy have multiplied in 
France like branches of a tree growing from the same truuk. 
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In 1898 M. Ducretet made some experiments over Paris, between 
the Pantheon and the Hiffel Tower, a distance of 4 km. (it was 
observed that the Eiffel Tower station worked well as‘ a receiving 
station, but did not act at all as a transmitting station), and also 
between the Pantheon and the Ducretet station in the Rue Claude- 
Bernard. 

The altitudes of the two stations were very different, and the 
waves received followed the outline, according to M. Ducretet, of 
the Pantheon. In April, 1899, Ducretet made fresh experiments 
between the Sacré-Cceur, the Pantheon and the church in the Rue 
Tolbiac (Paris), a distance of 7 km. On April 19th, 1899, some 
experiments were made over the fortress of Bicétre, between 
Villejuif (outside Paris) and the station in the Rue Claude-Bernard, 
a distance of 54 km. 

All these experiments of M. Ducretet’s; although they were 
carried out with very powerful apparatus and comparatively high 
antennez, were considered, especially at the time they were per- 
formed, of very great importance, since they were made on land 
and in a city such 33 Paris. 

In September, 1899, the naval lieutenant M. Tissot made, with 
the Ducretet apparatus of the 1899 type, some experiments between 
the lighthouse at Trézien (a point in Corsica) and the lighthouse at 
Stiff (Ushant) at a distance of 32 km., and afterwards between the 
lighthouse at Stiff and that on the island of Vierge, at a distance 
of 42 km. 

M. Dacretet used, in the course of his experiments, many different 
kinds of apparatus, which, for the most part, he patented in his.own 
name, or jointly with M. Popoff. One of the first types of receiver 
is that shown in fig. 3, in which a condenser is introduced into 
the connection to earth. The transmitter is of a similar type; it 
also has a condenser introduced into the connection to earth. 
Ducretet used the arrangement shown in fig. 4, which is an arrange- 
ment with a coherer having two chambers of filings. 


Fic. 6. 














Fic. 7. 


The arrangement shown in fig. 5, consisting of transformers 
with coherer having one or two chambers, was patented and 
experimented upon by Ducretet, but the writer doubts very 
much whether he obtained much success from them, and his opinion 
would seem to be confirmed by the fact that M. Ducretet appears to 
have crag? jg cd abandoned them. 

Lately M. Ducretet seems to have kept to a telephone 
arrangement (fig. 6) which he patented in January, 1900, jointly 
with M. Popoff. A variation of it consists in introducing the tele- 
phone into the secondary of an induction coil. Those arrangements 
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were described by the writer in his Belgian patent of June 24th. 
1899, and reproduced in one of his. pamphlets, which was sent to 


Fie. 8. 


Fie. 9. 


Popoff and Ducretet, and acknowledged by the latter in his letter 
dated July 28th, 1899. - The types of ordinary coherers used by 
Ducretet are shown in figs. 7 and 8. 

M. Ducretet has also constructed a coherer capable of being 
regenerated and regulated (fig. 9) of the Blondel type, with a reserve 
chamber of filings, and recently (see notice September—October, 
1901), he has adopted the antenna shown in fig. 10, which he calls his 
own, but which is the same as the one used in ths writer’s Brussels 
— Mechlin — Antwerp experiments (December, 1900, to March, 
1901), described by the journals of the time, and in several reviews, 

rticularly the ExnecraicaL Review (May 24th, June 7th and 28th, 
July 12th, 1901). M. Dacretet found the employment of this antenna 
very advantageous, which confirms the writer’s opinion of it. 

M. Octave Rochefort has also interested himself for some time 
past in wireless telegraphy. He confines himself to the ordinary 





Fie. 10, 


type of apparatus, z.¢., with oscillator and coherer connected on 
one side with the earth and on the other with the antenna. How- 
ever, each part has been studied with special attention and with 
every care, with a view to solidity, and above all, duration. 

The Rochefort transmitter (fig. 11) is characterised by the em- 
ployment. of the Rochefort rotary interrupter and more especially 
of the Rochefort unipolar transformer, in which the whole of the 
pressure is on the side of the pole connected with the antenna. This 
transformer can be connected to earth (on the side on which the 
pressure is zero) without the spark losing, either in length or power. 

At the receiving end (fig. 12), M. Rochefort uses his special 
coherer (which is often constituted of magnetic filings and the 
sensitiveness of which is regulated by a magnet), the automatic 
Morse of the French Government type, andaresistance in the circuit 
of the coherer to regulate the sensitiveness of the relay. The relay 
used by M. Rochefort, which has been particularly, successful in 
the various stations with which he has fitted-up the vessels of the 
French navy, is the “Claude” relay, with movable dial, constructed 
by the Société Industrielle des Téléphones, Paris (fig. 13). 

At present there are 24 complete Rochefort stations at the dis- 
posal of the French navy, amongst which we will mention those in- 
stalled on the following ships:—The Bowvet, the Latouwche-T7'réville, 
the Pothuau, the Du Chayla, the Charles-Martel, the St. Louis, the 
Cassard, the d’Entrecasteaux, the Formidable, the d’Assas, and lastly, 
the Masséma, which, under the direction of the lieutenant of the 
Jéhenne, succeeded in communicating to the greatest distances (more 
than 125 km.). 

M. Rochefort has also installed a station for submarine defence, 
and a station at each of the semaphores at. Ushant, St. Mathieu and 
Pare-au-Duc; two stations between the castles of Seebarn and 
Kreizenstein in regular use and utilised for the .experiments of the 
Commissions of the Austrian Army and Navy; two stations for 
military telegraphy, used for Captain Ferrié’s long-distance 
experiments, and stations for the Spanish trans-Atlantic Company, 
and the Argentine Republic, in the Congo (Magne Mission). c 

The writer has several times had occasion to experiment with the 
Rochefort apparatus, and on each oecasion has been compelled to 
admire their stability and reliability, Before leaving this subject, 
one of the most interesting among the discoveries made by|M. Roche- 
fort may be mentioned. He stafed recently before the Académie 
des Sciences-that any coherer could be made auto-decohering by 
gausing a current of some milli-amperes to pass through it. The 
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have tried this experiment with a Rochefort coherer introduced into 
thé circuit of a battery and a milli-ampere meter. When the coherer 
had been once influenced he sent into it a current of » milli- 
amperes (the number depends on the resistance introduced into the 
cireuit and, to a certain extent, on the intensity of the wave and 
the difference of potential applied to the terminals of the coherer). 
Under the influence’ of the’suceeeding waves, the needle oscillates 
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between values greater or less than n, returning to n or about m, as 
soon as the waves have ceased. This statement of M. Rochefort’s is 
of very great importance, especially in the case of telephonic 
receivers, since the coherer constituted of filings has .-always 
seemed, whatever may be said, afore sensitive than the carbon or 
even the metal-carbon coherer. 


(To be continued.) 





A STUDY OF ELECTRICAL DEVELOPMENTS. 
By VALENTINE RYAN. 


(Concluded from page 849.) 


ARMATURE shops differ in many respects from all other 
electrical workshops. Machine tools and big castings, or 
even benches, occupy room in the othershops. In the arma- 
ture shops the tools are conspicuous by their absence. It is 
surprising to count the number of hands in a machine shop, 
and compare them with the number in the smaller armature 
shop close by. At present armature winders are envied by 
the other mechanics. They are better paid, while their work 
requires far less skill and care. This is: plainly proved by 
the short time armature winders spend at the work before 
they are paid standard wages. Besides, an armature 
winder’s equipment consists of simply :— 

1, A wedge. 4, A soldering iron. 

2. A mallet. 5. A small chisel. 

3. A pair of scissors. 6. A pair of pliers. 


The first three belong .to the armature proper, the last three 
more tothe commutator. There are also some appliances to 
which he has access, but they are small indeed compared 
to those which a fitter or brass finisher is required to mani- 
pulate. At the same time it must be admitted that the 
armature winder turns his fingers to far more account than 
any mechanic does.. In this respect. he resembles more 
those engaged in textile trades. Even admitting this, an 
excessive amount of manual labour is entailed in armature 
work. At present, taking all the essential points into con- 
sideration, and looking back over the various stages of 
the developments which this work has successively gone 
through, one must admit that this is what should be 
expected. Yet the time is approaching when a radical 
change must come about. At present matters are un- 
settled. But all wire is made to standard sizes, and it 
has been found in practice seldom if ever necessary to depart 
from these standards, though they are used in a sense that it 
was not possible to foresee when they were established. Again, 
the insulation on the wires has been standardised without 
any difficulty. In the armatures themselves the dimensions 
of the slots do not admit of much variation. It is 
not convenient to work with one less than } in. wide, while 
there are well-founded objections to using one wider. The 
number of coils on the armature are controlled by many con- 
ditions. The weight of copper on it is a function of. the 
output required, as the volume of a cylinder is in a steam 
engine. Again, wire owes its existence to being pulled 
through a series of dies in a wire-drawing mill. Metal rods 
abont 4-in. diameter are obtained from the rolling mills, 
and gradually drawn ont to the required diameter, so that 
wire is more dependent upon machinery than the same 
material would be if it were used in any other form. This 
renders the wire decidedly more uniform in its structure 
and shape than it could otherwise be obtained. 

Again, a former-wound coil consists of a length of wire 
arranged in a desired shape. To wind it requires a certain 
series of movements, each at a certain fixed position and 
time. The shape of each turn is controlled by the former, 
and slightly changed by the turns that preceded it. A coil 
might be wound by an experienced man, as well in the 
dark as in the day-light. These points are mentioned to 
emphasise the fact that the winding of such a coil is a repe- 
tition of a cycle of movements. An automatic screw machine 
performs a more complicated cycle with complete saccess. 

Thus ing the matter in an abstract manner, all 
Ba gehernne ~The winding of armature coils might 

us be argued to necessitate little that could not be accom- 
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plished by a suitable machine; or more than this, it is ay 






operation that seems peculiarly adapted to being carried 
out by such. There are objections to handling cottom 
covered wire by any mechanical contrivance, and this fact hag 
so far disarmed all ingenuity, But cotton-covered wirejg 






by no means the most fragile material handled effectively 
by machinery. Even at present there are admittedly only 
small differences in the designs of former-wound armatures, 
These differences are mere details suggested by each 
designer’s experience. They are not important enough to 
form any obstacle against all firms working to universal 
standards, if there were any material advantage in doing so, 
In the cycle trade a few strong firms took the lead and 
established sets of standards for their accessories. The 
manufacturers naturally stuck to these standards, and 
resolutely refused to alter them for their minor customers, 
From this practice it came about that the accessories 
were standardised once for all. Besides, as far as the 
armatures of continuous current motors are concerned, there 
are not likely to be many changes in the future. At present 
the cotton-covered wire enters the armature shop completely - 
manufactured and ready for use; it is only another step 
forward to arrange for the coils to enter it already wound, It 
is interesting to outline a machine that may accomplish 
this. 

In considering the matter our thoughts must be disas- 
sociated from the clumsy blocks of wood at. present in use. 
As the new former can be used for an immense amount of 
work, expense is no longer an obstacle. It is also au 
assumption that the shape of the coils will not change in 
time. Around the former at convenient places there can be 
arranged clamps worked automatically, to replace the butter- 
fly screws and wedges at present in use. They would be 
raised just before the wire was being laid, and fall down 
again when next theformer moved. There is no difficulty in 
arranging for this. All such clamps may be similar in design 
and working. There is ample room inside the former or 
underneath it for the necessary gear to work them. Where 
the wires cross over from one layer to another tape is laid 
between the wires. -This tape also can be fixed on the former 
and fed out through a slot at the place required. Thus 
really half of the proposed mechanism is a part of the block 
itself. 

In devising machine tools it is a generally accepted prin- 
ciple to make either the work or the tools occupy relatively 
fixed positions. In this case it may be found expedient to make 
neither so. ‘Suppose the former to revolve in a horizontal 
plane and the wire to be fed from overhead—one must not 
imagine the wire held temporarily in a vice or clamps. 
Rather suppose a dead strain kept constantly on the wire 
as it passes over a number of revolving guides. The clamps — 
mentioned above must be relied upon to prevent the wire 
from slackening. At present it is pulled, and therefore 
it cannot be prevented from slackening back. When 
this is prevented the strain required will be slight indeed. 
It is obvious that when this is accomplished the wire 
will retain the desired fixed position and so greatly facilitate 
the winding. If the matter were developed no further, 
and such clamps were devised to-be used in conjunction 


‘with the existing formers, it would be a marked improve- 


ment on the method now in use. 

To commence with, suppose the former turned into a certain 
position and the end of the wire attached to it. Then the 
machine will be set in motion and no further assistance will be 
required until the coil is completed, when the machine will 
automatically stop ; a few clips are then fixed on the coil to 
keep it together, after which it is taken off, and the machine is 
ready to repeat the process. 


Space does not permit, of the outline of such a machine | 
To textile or printing machinery 
In the = 
near future the electric motor will play a great and universal —— 


being traced any further. 
one should look for enlightenment and guidance. 


part ; then the want of such a machine will become more 


evident, for the cost of the armature is roughly 30 per cent. 


of that of the complete machine. 


Switchboards form the vital part of central station equip- — 
ments. On the necessary switch-gear much ingenuity has — 
been expended, but the drilling of the slate.on which it is — 
This is by no — 
means such easy work as it is generally assumed ‘to be. It calls 


usually mounted has received little attention. 
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- for more care on the part of the driller than repetition work 


generally requires. 


Fo begin with, it is imperative: that the drill should be 


tempered dead hard and have a very blunt angle on the 

entting edge. Even then the drill needs frequent grinding, 

so there must be ample surface, otherwise the drill 
would soon be smaller than the size of the hole required. 

Too often the driller has neither the ability, time, nor 

jances for making new ones. The uniform appearance 
of the slate tends to deceive rather than to guide him. 

When drilling castings the opposite is the case. Again, the 

driller is only given a small centre to work to. After the 

drill has been at work for a moment all the marks dis- 

r in the slate dust that gathers round the spot. After 

is he has. no ready means of verifying whether he is 

drilling the hole in the exact position required or not. 
- Most cutting tools act like wedges; the edge «just 
effects a separation in the material, the surface of the tool 
following up closely, seconds its efforts, relieving the edge to’a 
great extent. In the case of slate it cracks and powders 
instantly, leaving the edge, and the edge alone, to do all the 
work. Then if, by any means, the slate dust could be 
removed it would leave the edge freer to do its work. It 
would obviate the drill spending a good proportion of the 
time grinding and regrinding the slate. It would diminish 
the time taken in drilling slate, and there is ample time to 
be reduced. 

In wood-working shops an exhaust system is often used 
by which all shavings and sawdust falling from the machines 
are carried away. A system of main piping .is fed by the 
exhaust pipe attached to each machine, and furnished with a 
large fan, which draws all the waste products into the pipe, 
and conveys the contents into a chute, which, in its turn, 
automatically carries them along to the boiler house, where 
they are consumed. 

A modification of this. method might be applied with 
advantage to get rid of the slate dust. In this case the 
waste products are much heavier, so the shorter the length 
of piping the better. 

The slate dust and the air could be separated by bringing 
them into contact. with a spiral similar to that used in steam 
eeeaiors, This would remove a big proportion of the dust. 
The pipe then. might exhaust into the atmosphere. When 
this would be liable to cause a nuisance, it would be found 
expedient to bring the dust into contact with a spray of 
water. A circulating pump would then be required ; this 
might be combined with the fan in a common casing, and 
driven off the drilling machine countershaft, when used with 
a-single machine. But it is most improbable that 
the volume of slate dust would ever be great enough to 
require special treatment of this kind. The one difficulty 
in the way is arranging a flexible end to the pipe, that 
would permit, of its being used near the hole while it is 
being drilled. A rubber pipe having a metal opening, 
protected with rubber, may be resorted to for this purpose. 

Manufacturers may rest assured that the slate drillers 
would eagerly turn such an arrangement-to the best account 
possible; now and then, blowing away the slate dast is 
unavoidable with the method now in use, This leads to the 
driller’s lungs being eventually to some extent coated with 
slate dust, which is neither wholesome nor pleasant. 

Mr. E. K. Scott, in a paper read on December 5th, 1895, 
before the Northern Society of Electrical Engineers, on the 
“Methods of Suppressing Arcs in Switches and Fuses,” 
gives a concise review of most of the devices used for this 
purpose. These differ in many respects, owing to the variety 
of circumstances under which they are intended to work. 
However, all such arrangements are designed to deal with a 
particular circuit only. There is one direction left, and to 
this one expectantly looks for the final solution of this vexed 
problem. In the case of isolated pieces of plant, some of 
the existing arrangements may be found adapted to all cir- 
cumstances. But for central station switchboards these 
contrivances, each one for some peculiar reason, cannot be 
employed. The generally prevailing reasons are that the 


Bumber of circuits is too great, or the failure of such 


appliances is attended by too serious consequences.. What 
18 required may be defined as:—A single contrivance, that 
while forming no part of any particular circuit, could be 
Conveniently and safely used to combine all sparking that 


would occur in the routine working-of the switchboard in 


some well-defined position where its injurious effects would 
be well under control. ‘The clumsiness and expense of such 
an arrangement would not be an impediment, as there would 
be only one used in connection with each board. 

For these reasons the difficulties might be dealt with in a 
less restricted manner. It is not so much the good such an 
arrangement would do, as the harm it would prevent: Above 
all, it’ must be free from all liability to cause anxiety at any 
period of its existence. These conditions are in no way 
fulfilled by many. of the existing ngements. Some of, 
them depend upon mechanical contrivances to break the 
are. No matter with what precision these act, when a bad 
are does form, they are liable to.add fuel-to the fire. 

Magnetic blow-out devices consume energy, for the mag- 
netising coil must be kept constantly in the circuit, as it 
takes an appreciable time to build up the magnetic field ; 
but with only a single arrangement for a switchboard as 
proposed, this. disadvantage disappears. These are also not 
applicable to alternating-current switchboards, yet when only 
one is installed, the continuous current required can be 
obtained in practically all cases, 

In the near future, when electrical plant will, so to say, 
be manufactured “ in bulk,” such matters as those dealt with 
will call for more attention, 





NEW PATENTS, 1902. 


Compiled expressly for this journal by W. P. Taompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


lated Anat. 


24,550. ‘ Non-inflammable waterproof i 8s for the trans- 
— of electrical energy.’”? W. C, JoHnson and 8. Paterson, November 
th. 





24,576. “Improvements in and connected with telephone party line system 

on telephone exchanges working on-central battery system.” HH. Oppzn- 

H&IMER. (Actiengeselischaft, Mix & Genest, Germany.) November 10th. 
24,598. “Improvements in electric furnaces.” J. F.Hammoxp. November 








10th. (Complete.) 

24,687. “ Improv ts in teleph syst "A. Exstrom. November 
10th. (Complete.) 

24,648. “Improvements relating to the detection of faults in the conductors 


of electric traction systems.” 8. Z.DE FERRANTI. November 10th. 


24,644. ‘‘ Improvements in or connected with the field magnets of dynamo- 
electric machines.” J. W.BurtericH. November 10th. : 


24,687. “Electric tram dry seating.” T.Ricnarpson. November lith, 


24,705. “Improvements in contact clamps for eléetric conductors.” E. A. 
Carotan. (The General Electric Co., United States.) November lith. 
24,706.. .‘‘ Improvements in fire indicating wires.” E. A. Canonan, (The 


General Electric Co., United States.) November llth. 

24,707. “Improvements. in electric arc lamp hangers.” 
(The General Electric Co., United States.) November llth. 

24,708. “Improvements in lightning arresters.” E, A. Caronan. 
General Electric Co., United States.) November llth. 

24,709. , “ Improvements in electric cut-outs.” E. A. Carotan, (The General 
Electric Co., United States.) November 11th. 

24,710. ‘Improvements in electrical measuring instruments.” E. A. 
CaroLan. (The General Electric Co., United States.) November llth. 

24,711. “Improvements in, magnet coil spools.” E. A, Caronan, 
General Electric Co., United States.) November llth. 

24,712. ** Improvements in alternating current electric motors, also applic- 
able to meters of the induction type.” E,A.Carotan, (The General Electric 
Co., United States.) November llth. 

24,718. ‘Improvements in electric switch control. mechanisms.” 
Carotan. (The General Electric Co., United States.) November llth. 

24,715. “Improvements in systems of electrical distribution.” E.A.Caro.an, 
(The General Electric Co., United States.) November 11th. 

24,742. ‘‘Improvements in or connected with electric railways.’’ W. N. 
Stewart and H. E. Dick. November llth. (Complete.) 

24,755. +‘ Improvements in or connected with electric cables.” W.C. Jonn- 
son and J. W. Bass. November lith. : 

24,756, ‘‘A new or improved covering or insulating material for eleetric 
cables.” W.C. Jouxson and 8. Paterson. November llth. 

24,770. ‘Apparatus for electrical control of motors.” G.H. Hux. (Date 
applied for under Patents Act, 1901, March 25th, 1902, being date of application 
in the United States.) November lith. (Complete.) 

'* 24,772. “Improvements in electrical transformers.’ A. ¥. Benny and Tue. 
British Exrgctric TRANSFORMER ManvuracturRinG Co., Ltp. November llth, 

24,777. ‘Improved means for protecting the third rai) in electric railwayz.’” 
H. Brooxs, November llth. (Complete.) 

24,802, ‘Improved system and appliances for operating signals by electric 
tramcars and the like vehicles.” 8. Hinptey. November 12th. 

24,820, “ Improv ts in discc ting and junction boxes for under- 
ground electric cables, and manhole covers and frames for same.” A. SOWDEN. 
November 12th. 

24,8657. “An improved method of producing induction currents.” R, Grisson. 
November 12th. : 

24,°58. “Improvements in and relating to the construction of radiators.’ 
C. J. Meerver. November 12th, ; 

24,859. ‘Improvements in or relating to arc lamps.” T. L. CaRBons. 
November 12th. 

24,865. “Improvements in or relating ¥ insulating substances for cables, 


E. A. CAROoLAN, 


(The- 


(The 


E. A, 





wires, and other electrical devices.”” W. . Pruxmnctron and W. R. Ornmanpy, 
November 12th. ’ 

24,915. “Improvements in ceiling roses, cut-outs and the like.” J. W, 
SutciirFe, November 18th. ; 

























































































































































24,943. ‘‘Improvements relating to switches for starting electric motors.” 
J. 8. Hicarretp. November 13th. 
24,962. “Improvements in signals, typewriters, calculating machines, tele- 
graphing insttuments and the like, and weans for operating the same.” J. P. L. 
NLEVY. November 13th. 
@ 24,986. “Improvements in or applicable to pendent incandeseent electric 
lamps.” W.R. Larmpiaw and G. H. ScuHotzes. November 14th. 





24,990, ‘‘ Improvements in electrical switehes.” P.R.J. Wiis. (N. Britz 
and E. C. Goodrich, United States.) November 14th. 
a “Improvements in electric accumulators.” E. H., Hity. November 

25,023.. ‘‘Improvements in controller for electric motors.” G. A. E. Konter. 
November l4th. (Complete.) 

25,034. ‘‘Improvements in ani relating to primary an@ secondary electric 
batteries.” M,C. Greznniit and §. E. Hammuonp. November 15th. 

25085. ‘ A new and improved method of electrically lighting street poles and 
other like standards.” K.Quanry and W.C, Erwan. November 15th. 

25,149 “Improvements in and relating to apparatus for distributing and 
measuring alternating currents.” A. F. Berry. November 15th. 

25,151. Improvements in electrical synchronism and phase indicators.” Tue 
British THomson-Hovston Co., Lrp., and.R. C. Ciuxxer. November 15th. 





PATENTS EXPIRING. 


We are informed by Messrs. W. P. THompson & Co. that, in the year 1888, 428 
complete specifications were filed, relating to electricity. Of these that bear 
dates from April to December (inclusive) only 23 were maintained to run their 
full term, and, being of considerable interest, we give details of most of them 
below :— 


6,502. ‘‘ Improvements relating to the generation and distribution of electric 
currents, end to apparatus therefor.” H.H. Lake. (N. Tesla.) Dated May 
ist, 1888. Transformers, distributing. ; 


6,961. “Improvements in automatic electric batteries.” G. A. Nussbaum. 
Dated May 10th, 1888. Induction coils.—Relates to coin-freed apparatus for 
giving electric shocks. 

7,848. “Improvements in or relating to indicators for alternating electric 
currents.”’ -W.P. Thompson. (G. Westinghouse.) Dated May 29th, 1888. 
Current meters. 


7,849. ‘Improvements in or relating to apparatus for detecting and locating 
faults in alternate current electric circuits.” W.P. Thompson. (G. Westing- 


house.) Dated May 29th, 18€8. , 

7,850. ‘Improvements in or relating to alternate current electric distribu- 
tion.”” W.P. Thompson. (G. Westinghouse.) Dated May 29th, 18&8. 

7,851. _‘* Improvements in switches for electric circuits.” W. P. Thompson. 


(G. Westinghouse.) Dated May 29th, 1888, Switches; cut-outs. Relates to 
switches for use with dynamos giving high potential. 


7,652. ‘‘Improvements in or relating to central station apparatus for system 
of electric distribution by alternate currents.” W.P.Thompson. (G. Westing- 
house.) Dated May 29th, 1888. ‘ 


9,686. ‘ Improvements in and relating to electrical apparatus for forging, 
welding, and soldering metals, and to the manufacture of rings, links and the 
like.” H.H. Lake. (E. Thomson.) Dated July 3rd, 1888. Relates to dynamos 
for use in working metals by electricity. 


10,437. “Improvements in printing telegraphs.” J. E. Wright and J. Moore. 
Dated July 18th, 1888. 


10,524. ‘Improvements in electric railways.” B. J. B. Mills. . (Bentley- 
Knight Electric Railway Co.) Dated July 20th, 1888. Relates to switches for 
electric locomotives. 


10,730. ‘‘ lmprovementg’ in electric firing gear for guns.” A.Noble. Dated 
July 24th, 1888. Relates to switches for ordnance. 


11,065. ‘Improvements in- and relating to apparatus for supplying variable 
amounts of electricity to and thus regulating the brilliancy of electric lamps.” 
W. P. Thompson. (G. Westinghouse.) Dated July Sist, 1888. Relates to an 
apparatus for varying the current supplied to electric lamps, and thus regulat- 
ing their brilliancy. 


11,705. ‘‘Improvements in apparatus for measuring electric currents and 
recording the amount of electric energy consumed in a given circuit.¥: W. P. 


Thompson. (Westinghouse Electric Co.) Dated August 14th, 1888, Quantity 


meters: relates to meters for alternating currents. 


11,897.. ‘‘ Improvements in or relating to apparatus for indicating the 
strength of current upon an electric circuit.” O. B. Shallenberger. (Date 
a under Sec. 108 of Patents, &c.; Act, A.D. 1888.) Dated January 21st, 


13,621. ‘‘ Improvements in electric meters.” 8. Z. de Ferranti. Dated 
September 20th, 1888. - Relates to electromotor quantity meters for aliernating 
- currenta. 


13,622. ‘‘ Improvements relating to meters for the measurement of alter- 
nating currents of electricity.” 8. Z. de Ferranti. Dated September 20th, 
1888. Transformers combined with meters. Relates to quantity meters for 
use with alternating currents, and consists in combining therewith a com- 
pound-wound transformer. 


14,962. ** Process and apparatus for producing phosphorus.” J. B. Read- 
man. Dated October 18th, 1888. Electric furnaces. Relates to a method of and 
apparatus for preparing phosphorus in which the heat is generated within 
the containing vessel instead of being applied to the outside. 


18,085. “Electrostatic apparatus for measuring potentials.” Sir W. Thom- 
son.- Dated December I11th, 1&88. 


18,0354. ‘An improved ampere gauge and connections.” Sir W. Thomson. 
Dated December lith, 1888. Couplings; switches. Relates to an inspectional 
ammeter suitable for use with either continuous or alternating current:. 


18,525. “Improvements in alternate current motors.” E. Wi'son. Dated 
December 18th, 1888. 


18,526. “ Improv ts in sub ine telegraphic cables.” J.C. L. Loeffier. 
Dated December 18th, 1888. Relates to a submarine telegraph cable having 
metal ferrules or prisms threaded over a hemp or jute-covere2 core. India- 
rubber or other elastic rings may be placed in the faucets between the 
ferrules. The ferrules are covered with a layer of hemp or jute, over which a 
wite or hoop sheathing is placed. An external coating of hempor jute may be 
@mployed. 


18,718. “Improvements in tubular posts for te‘egrayhic and other purposes. ”’ 
C. E. J. May. Dated December 2ist, 1888. 


18,781. ‘Method of and meax4 for regulating electric currents, dynam? 
= and electro-motors.” W. F. Lahmeyer. Dated December 2!nd, 





PUBLISHED SPECIFICATIONS, 1900, 





Conlon of bay ite Specifications may be obtained of Messrs. W. P. 
ee High Holborn, W.C., ani at Liverpool, price, post 
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28,417. ‘*Improvements in or relating to galvanometers.” A. Blondel. (Date 
applied for under Sec. 108 of Patents, &c,., Act, 1883, June 6th.) Dated Decem- 
ber 21st, 1900, 

23,482. “‘ Improvements in electric bel's.” W.R. Lambert and Verit 
Dated December 2lst, 1900. “7 

28,448. ‘‘ Improvements in telephone switchboard cords.” A. Whalley. 
December 22nd, 1900. - . . tae 

23,455. ‘* Improvement in or relating to electrical spring trolley standards.” 
E. J. B. Lowdon and G. Balfour. Dated December 2nd, 1900. : 

,28,4€0. “Improvements in apparatus for the starting of internal combus- 
tion engines also adapted to the continuous running of such engines.” J. Ha 
mondson and J. W. Dawson. Dated December 22nd, 1900. 

23,461. “New method of impregnation and isolation of protecting pipes, 
tubes, or other cylinders to lay underground cables, electric cables and the 
like.” G, A, Wayss and C., Freytag. Dated December 22nd, 1900. 

23,462, ‘‘ Moulding machine for the manufacture of conduits for electric 
conductors.” G. A. Wayss andG. Freytag. Dated December 22nd, 1900. 


28,457. ‘‘ Electro-mechanical emergency brake for tramears driven by 
electricity.” EH. von Planta. (Date applied for under Sec. 103 of Patents, do, 
Act, 1883, June 28rd,) Dated December 22nd, 1900. 

23,490. .‘* Improvements in or relating to electrical switches.”’ F. H. Headley, 
Dated December 22nd, 1900. 

23,491. ‘Improvements in means for extinguishing arcs formed on the 
breakage of electric cireuits,” T. H. Minshall. Dated December 22nd, 1900, 


28,492. “Improvements in and relating to methods for testing electri 
circuits.” T, H, Minshall. Dated December 22nd, 1990. ; 


28,523. “ Improvements in electric block signalling and in supplying electric 
current to trains in connection therewith.” B. Cruvellier. Dated December 
22n4, 1900. 

23,543. ‘‘Improvements in plates for secondary or storage cells.” W, E, 
Ayrton and A. W. Fithian. Dated December 24th, 1900. 

23,549. “Improvements in and relating to telephone transmitting apparatus.” 
J. N. Maskelyne and A. Marr. Dated December 24th, 1900. 


23,656. ‘‘Third-rail insulatorand support.” W. Courtenay. Dated December 
24th, 1900; ; 

23,586. “A fusible electric circuit breaker for fire alarum purposes.” 
R. Pearson. Dated December 24th, 1£00. 

23,592, ‘‘ A method of and apparatus for actuating devices on public electri¢ 
supply or distribution system.” A. Wright and Reason Manufacturing Co. 
Dated December 24th, 1900. 

23,5938. ‘A method of and apparatus for actuating devices on public electric 
supply or distribution systems.” A. Wright and Keason Manufacturing Co, 
Dated December 24th, 1900. 

23,610. ‘Improvements relating to signalling jacks for multiple telephone 
exchanges,”’ LL.M. Ericsson. Dated December 24th, 1900. 

23,647. “‘Improvements in electrolytic deposition of metals,” H.C. Harti 
son and J, Day. Dated December 27th, 1900. 
one * An improved electric bell.” §S, Kraus. Dated December 27th, 

23,695. ‘‘ Improvements in or in connection with bearings,” B. H. Thwaite. 
Dated December 28th 1900. 

23,700. ‘‘Improvements in electric couplings.” J.B, Langford. Dated 
December 28th, 1900. ‘ 

28,729. “Improvements relating to dary batteries.” Baron H. 7 
Arnoult. (Date applied for under Sec. 103 of Patents, &c., Act, 1883, June 
22nd.) Dated December 28th, 1900, 

23,748. “Improvements in electric battery cells.” E. Tiquet. Dated 
December 28th, 1900. 

23,748. “Improvements in windings for use in alternating electric current 
a, E. Arnold, O, 8S. Bragstad and J. L. La Cour. Dated December 
28th, : 





23,749. “ Improvements in electric distribution.” E, Arnold, O. 8. Bragstad 
andJ.L. La Cour. Dated December 28th, 1900. 

_ 28,790. ‘Improvements in and relating to means for the avoidance of hunt 
ing of synchronous alternate current machinery running in parallel.” H. @. 
Leake. Dated December 29th, 1900. 

28,800. “Improvements in sparking plugs, chiefly designed for use as 
igniting device for explosion engines.” H. Moriarty, H. C. Folger and E, B. 
Jacobson. Dated December 29th, 1900. 

23,852. “ Improvements in devices for indicating and measuring pulsatory of 
varying magnetic fields.” G.Dietze. Dated December 3lst, 1900, 


23,860. ‘Improvements in electric distribution ssstems.” E. M. Hewlett, 


(Date applied for under Sec. 108 of Patents, &o., Act, 1883, July 28th.) Dated | 


December 31st, 1900. 

93,877. “ Improvements in and relating to insnlators for electrical purposes.” 
C,. W. Atkinson. Dated December 81st, 1900, 

28,890. ‘‘ Improvements in or relating to insulating and protective coatings 
especially applicable to electric conductors,” A.W. Peust and A. Apel. Dated 
December 8ist, 1900. : 

23,892. “An improved magnetic electric device for igniting explosivé 
mixtures,” F.Starm. Dated December 31st, 1900. 

28,596. “ Regulating device for electric motors.” Soc. D’Etudes Voitures 
Electriques de Paris. (Date applied for under Sec, 103 of Patents, &., 
1838, June 25th.) Dated December Sist, 1900. 

= “ An electrical glass furnace.” A. Voelker. Dated December 3lsk 
00. 
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